METHODS FOR PREDI CTI NG THERAPEUTI C RESPONSE TO AGENTS
ACTI NG ON THE GROMH HORMONE RECEPTOR FI ELD OF THE

WO DMEMITdOCN [ 001] This invention relates to metPOOEB26Y002086
predi cting the magni tude of a subject’'s therapeutic
response to agents that act on the growth hornone
receptor. Preferred aspects include nmethods for
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BACKGROUND [ 002] M&HOWTH HORMONE RECERTQR f | cant short
stature do not have growth hornone deficiency (GHD) as
classically defined by the GH response to provocative
stimuli. Once known causes of short stature have been
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constitutional delay of growh, 'very low birth
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are cal Intra uterine growh retardation' og %
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for gestational age' (SGA). Sone, and presunably a
| arge nunber of, of thes@ACKCGAROUND may not reach their
genetic potential for height, although results from

[ood] ar gel\/l%é:taéhﬁdrjerpwm §i Q‘rﬁhcﬁﬁl shotk ng{u?eSdJ‘ﬁéf %a@&ro@ﬁ%rmone deficiency (GHD)
ere are so nm \éegpa(:t ors

as c@éﬂ@qlly Sﬁffr@d Ilbg tf}egzoﬁlflréqsp@}ssm Proyeeat g’ugﬁpé:ﬁ%novyr} cguges of short stature
havé béeal exclbet, tlﬁeﬂé)]sm}etdﬂs ank tchsdife8, with WeRbusSGk saimcldding faedial short stature,
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te not assl Cca
of childranchash ehorhisrarests Pfd‘roé’ﬁa'vﬁ‘zﬁrﬁr? s@'efie@mﬁw"@%g@w@a&ef?éwon (IUGR).
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Iargé nMx%? r'ogaéf%%ﬁh:ﬁY&enS% %‘tlerga{hhﬁleigégr%e%? tEa? fdr rt\elghtor%llthough results

aneo cret
fronhga[g@tqq@gﬂ@ggla@‘@égwgleq hae Rabpeerpferphieds es'@e Bh@@tage franany factors that

contriP\AE RCHEAh @ ghsfith Sid dwelsém&m GQg RRYUSat a:bjwme.rh ISS, IUGR, SGA as defined,

are B?télipg?r:‘@% (\:Nlt ggggaé{) 6(1,1@18& ell &Ma?fn%@gl gﬂﬁ"’g no{ glelr%g alﬁssmally GH
defi¢igrdcinast chrlanen @Hh 39 nesroad iagreatresnt with GHi @thqmmoddkeondy well.
been ternmed "GH neurosecretory dysfunction,” and the

[oodji agn %h}? IﬂK/@SSIb&OI@ Malid) SeleHER ﬂ&t di s%ﬁrbé’rfbe@ﬁn %n@hé&l@ '@H secretion in this

set RUAHBPEROT0EErEas £GiobsR vE “Pug of Fiee FULTS BB iBfupte soortion o
endegenolisc@H uaded phsictogfcaenditianki it alereblertaldemynstretetzgisgin §H in response to

phaﬂ%@lﬁ%ﬂ@%%hly a@.rlﬁ%%mlonagd?-?EtlnHJ‘éfﬁﬁttééi@t'ﬁ{ssdlg&&ﬁ' has been termed "GH
ost u at ed that these su Jsects have "bi oi nactiyv

neunﬁa@géq}gy y§f|.||r|’|c§or}1 a@ﬂ'drfB? dl?%tt lsdesis aré%r@moa% @Hon of an a%qormal circulating
GH @attrh Wwhi prelbyged| 04h) skhpimgt Nem&idus dmleﬂtgauors( IR repaied results of such
stud?elsogr?udha\)e foﬂ}@lsthé%%%nﬁhgqo %Q%npadcgéslo(ﬁélll g%nlﬂgbther mvesngators have

actrvit protein deriv
postrukat?ﬁwthﬁéh%sarﬁéb@@ﬁ@a\@s"bm@cmﬁ% BOwRYEF: é@bbﬁ"d%mty&‘ P??é‘ demonstrated
con@xsivegcel | ul ar domain of the full-length GHR Al npst

all subjects with growth hornone insensitivity (or
[Oozﬁaggln%/]v %X'ﬂ% nfecg aﬁvglgé; grqeegl"\ﬁ ma?%omq}?at ‘ir’r‘éﬁﬁé}&%H binding activity

in blgpd was eh*g qorrr@fﬁ@uwhmdqsmﬁ feot the ﬁ@rve gweoqlsaa%l GHQ@H' corresponds to the
extrédéhllul&cdoﬁlahﬁ&f&h@ful%ﬁthr@ﬂFQMImSét al @aﬁj&tﬁﬁw Qlfol/mﬂhcﬁmerﬁeemsensulvny (or
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sco£§‘§[§®rof Gbddr=d tb--6, BREMsiEEHROBA teQinten€ BhdRAe iVrddBed &drarh concentrations

I'n subjects with defects in the extracellular donain

of the GHR, the lack of functional GHBP in the

circulation can serve as a marker for the GH

insensitivity. [005] Subjects with ISS who are treated

wi t h exogenous GH have shown differing rates of

response to treat rrent In partl cul ar, many ch| [ dren
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dosage is not desirable for all subjects due to

potential side effects. Increased GH dosage al so
we@nitald@®7i ncr eased cost. Unfortunately there iBCEHIB2005/002086

present no nethod to identify subjects likely to be

| ess responsive prior to a l2engthy treatnent and

observation period. [006] There is therefore a need in

of GH &r]g é&v{ée&pnq foomte H?s?%ﬁ%ﬂﬂéuhﬁm ?@wﬂﬁsfggoﬂ - etHely fr¥spdnd to treatment

sub ec dimnis res
with IGFal psubjects wiladateaiy e TGS & 12 @g el fgpionel GHEP

in the ARLIARMSah Bétle ad & markehier e el isgensintity.of | nproved
nmedi canents for the treat ment of subjects who have

[005] gle(r; Libsﬁhftesg\lé{h ﬁ%onﬁo are }rﬁgfeg)gﬁ[&ﬂlé%g usT@ﬁrt%vé %h@%rﬁﬁlff@nng rates of

or ne an be used . to GH
resporisdeatrbdiyeat. s Uhp@ticutst, Hem| ederen ipraoRkFAMANA: e By gagpieel. to

treatm%ﬁts Fig&%esuﬁ@é@ﬁa\le%n%r&e@.d oﬁthae@fdwmoatembh@ dsly aur;]m hall thahef children
that respgng ﬁ‘éﬁtw@f crglgrﬁp% Ptgp &ﬁ%l%‘ ollg\/ﬁrﬁgyseeggu?%sgoﬁ%aém?nt is therefore
reducdd-verSIINMARY dBRdrdi-HEbal NEONH @W [ctggqqdmgr@ Peatrgeritduration. One way of
|mproqu‘Vt‘?\Pttrjeg%grﬂe&fa%uﬁﬁctg @t a6 rﬂofjﬁa@bdnfd'fGl@'t Ha8bedh tiinéielde the GH dosage,

ormas an inp cont,ri
whichhgs rishlied iesREREHMBEYPY Prouthy r%@f)é‘?f&@ '&)e'éh}g enousgéh iffbased GH
dosagy”saﬁdt Basable @ afl Bulgecpr dueita peeraiansdehadidets olnpweg@chﬁH dogage also entails
mcreaé%cﬁ,ﬁ%s? gjnfcﬁ1 R%glgtﬂ'me\@ id &5 ﬁ@%@ nB%étl’i&jafo”Eéﬂtlny\é Pacts likely to be less

pat hway, or preferably
respowiMeROioid @ lenighy tfﬁﬁfﬁ@ni‘?’l’é o@wat'grmewoas GH conposi ti ons.

The nmethods allow the classification of patients a
[006] P | Offher@fs tﬂergforeea hbe&r in hmeghn tor methads éepoandesr gsed Ap jdgiify g subset of

subje?tﬁgxl&\f)te%(ﬂg% d émmshe% %9 ?atgso% ﬁe rﬂ&r‘it'\ﬁlfﬁl aH. StHe& also a need for

conom C ts and or reduce
methag fret ow(the devefopmentus é“RiPVGP MeedieAPYR F9 &t tre&ggegg gf sypiegtp who have

dlmlnﬁﬁ’ém@%ohé@ﬁ%x@@enﬁﬁé)ﬂm lTﬁel‘dSsEaI@cf a ae@onreuatfot metwbdscthat can be used
to |de-|1+mé a?sﬁ{)/%tl%)o ot t@ﬁoﬂw etxﬂlg{t mcre Ee%dreg%_clesé %%é%%%ﬁ) anJ QQ@Jd for methods

ects
that afi@w the heve@ﬁm‘eht caummrp@dsmﬂma@pmiqﬁ tedieaeat e SH@?‘%W“ have increased

respoﬁgbatggﬁﬁ in response to treatnent with GH that are
greater than subjects heterozygous or honpbzygous for
the GHRd3 allele. The invention further denonstrates
that subjects heterozygous for the GHRd3 allele show
growt h rates and hei ght changes in response to
treatment with GH ISHMM‘H?\@O@%EEMYENHQ subj ect s
homozygous for the GHRd3 allele.[009] The present
[oo7] NVeRhb %s%ﬁluﬁv&ﬁl@h/ rl@8s Eﬁéthb(]d@mﬁcmnordet erGhiMialige @nd isoform as an

mpo%q,rng%cﬁotf Fq{g‘lbg}ﬁ to éiﬂ%getﬁggs Ia |tWe r%(sr?ghs%cth %g%dégom#oﬁiliﬁ Afention thus
proviteeninbthyd fogoredict Uity daoreexf arpogmvef SEPQHES tg@'}t{@@t M’ﬁh aompounds that act

via tr%oé]lQﬁ Itpb@?\‘la& & %Fe@&aﬁl@c&hﬂ'ﬂuﬂdissthﬁt%lﬁ'ﬁe &BHR, \su&ryas GH compositions. The

methB‘i‘Se"{‘ﬂOthh%ﬂa%'f‘gﬂlﬁ’Fv Bgtlﬁggéeggé%ﬁlfg &% ol eIP% gn ow_res ﬁnders Allowing a

treatin &t &6 aetddapretiorha pertiularbiubigctnigstlig)in aecngm@ggryaﬁgpqqd@é reduced side
Q 3868 ebmpdshiBndsramfithe use of a compound to

eﬁecg ?f % on&p({fgv[%;‘g%pné@d%%e of prlg?hsct ?ng a subject's

whic Wﬁé@”‘?t@h%d' @yﬁéﬁ?p@”?ﬁ binding to a GHR

protein, conprising determning in the subject the
[008}Jr es el%ﬂn\@htlo’ﬁbmrwetrabés that sabjeets dnombzyghies 1CHIRe@iiR] allele show growth
ratesh g(ﬁ ﬁ]ﬁlggﬁlhﬁ% eg el\ erg%p%ngé) 6 etlfe%‘n%ilﬂ VWIﬁ‘IhGa‘l ItHak elrd rb‘?ééﬂ’erofhan subjects

decreased positive re

hetel@ayg@uagre?mmzvgve'ﬁ é«whq @RI piFiendhe H@e@'ﬁB e i%“??ﬁ\/ates that subjects
heter%deo[]§ fo‘?%%eéHﬂﬂs dl!é(l‘d Qﬁlﬁlegiodvth ketbs BodHeight chawges rrrdrea@onsg to treatment

nmet hod
with %'rﬁlﬁt Féeegefe%%'tﬂéanﬁuh oS omoﬁyﬂ@%&gﬁ%@%w%ée@%r esence or
absence of a GHRd3 aI lele and/or a GHRfI allele of the
GHR gene, wherein the GHRA3 allele is correlated with
a likelihood of having a decreased positive response
to said agent and the GHRfI allele is correlated with
a |Ike|lh00d of havi ng an |ncreased p03|t|ve response
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havi ng an increased or decreased |ikelihood of
responding to treatnent with said agent. Preferably,

wa b@s/omwrhod conprises determning in the subjRCI/IR20€5/002086
presence or absence of a GHRA3 allele and/or a GHRf
allele of the GHR gene, wherkin the GHRI3 allele is
correlated with a likelihood of having a decreased

[009] pOSI 'FHe pqegeﬁtsig\%ﬁcﬁt ths &@‘J/lgjesaﬂétﬁﬁds%rchetéhﬂmﬁbt@ preaibtirgl GHR-mediated

kel f .havin r
actnvrt;p orgqlt{dpn@énetggquoq{ Staéeql%ln% é:]l—ﬁq I‘Lfég?ﬂse q ﬁﬁ%ﬂf g and mne\lt/]'te H? P %@ntlfymg a
subjeo@ht?riék 7313 @led@&sﬁg aebrittiidn odlatpe E»d:ilrttmlslnfgi GHRR g@]v@y; Prej,erably the invention
prowdgs %f)gtg?% ot 8re§ﬁtrr&/§ %b@l& re%%netaer RA4B Nt @bpabledbiSRRERHMY with (e.g.

I'NVO nmet hod conpri sing:
bindind &) elGHFpalpeptiset he subJect the presence or absence of

an allele of the GHR gene, wherein the allele is
[001 oPOf fﬁ&c@m@ry\/\ﬂn{ Bn@ abpdee| thé pestentf intraniom graides e methge @f gredicting a
subjeqtaée]stppr? dtﬁga%f'%qt ht"ce 5&@? BP Qﬁ&ﬂ%fb ac‘@Fanﬁlg%E\tr gg@ﬂ%fn@biétermmmg in the
subjedl ¢ wassade DI ab@ertqmb e tein SRt detef%thﬁ@ﬂt‘e {f Gofelated with &

hkellhécﬂa‘ 4 th\gﬁgpan inbr@8skdlor E’éc?éa%é@bd)sytwe tdapore it cald agent, tifregeby identifying the
I nventl on eter
subjeﬁ a8 MRS ag rmc%%ci Qi e eagg%ﬂ%op rc"1f tr&ﬁ W t%qregtéﬁbglt :Ngl’rt‘] said agent.

Prefeiablg giht indathaor cogpbissst dgtérminingfin Hsesugiecihive @rqsggqeeqrcabaeﬂcasot a GHRd3

allele iaﬂtz)/g?‘ao@Hﬁﬁ ﬁ%le %ﬁﬁ%& USSRk abrlevenhfitéldtm& emella etdoaalataﬂ with a likelihood
st anti al e

entire exo PL§
of ha@ng)@dqleﬁ@asedoposttw% regpense B%ent gr{)ﬂ gt é ﬁ ;EII% correlated with a
likelihGbiRofgRNRg iah ikdriadd aodiive ressiitfel toahidedgent. F@@Iat]ly sald agent is used for
mcre%}n&ttr?err%b(#h}/m @&rttq & B Ebje Et?‘s a short stature. Mre

al d subj ect aving short a stature is

I di opat hic short stature | ow. . birth j
[0011] VLBVe Pragentan\epian #e° By e MR TS G J\QE'S%”“S*’ o an
agenﬁfﬁﬁinbreé@fg g€ stigiiti o Radwia ge ()fSiGé\)bjecStcprlnprlamrc@term|n|ng m the subject the
presegxa%j) %btsergc\é ]Igr?alfel (HkMeeélgR g@nes%ereﬁltﬁeeélfé@ ik &k atedwittda likelihood of

er 2 of ease or disorder invol
havin@dR, indr€pge% pr qiqq:r%s?q @CfSélf./? ESPRB AR Iagen ggerabydqml}é/mg%e subject as

havindlah §lcReabsd & Qeérehstt @rklinbddhof sespordiigithoerimerdt with et gopt. Preferably, the-

methe% ﬁﬁgr?rfsgg Hgt%ninﬁrltg\‘;% %%RDS{E% Ghet &esﬁe@héj (Q;Hgl%%cé bia GHHdS aIIeIe and/or a

GHRtralieke ter @B gees] v@ﬁt@@uthmﬁttﬁd%aﬂ?'e GHReIh Y & ednoba of having a

decr&2QLd ?J)stttv@%yttohtb & ddikaddnhand tef GRBHMI digledn conelatedswd a likelihood of

positive res&onse to said a?ant (in conparison with a
ha""@l?ﬂj'ré‘&‘tasﬁda‘?ﬁs N 2RIRRY RIFFY) . In one enbodi nent,

said agent is a GHR antagonlst such as V|sonant I n for th
[0012In0t Hihe ivetiivd iaise providsaip heige At Predictiag aqr@lafgaﬁssf’?nse to an agent for the

treatrjrzt)Er?t oPL 8blake obAbidoradamolving GHAFskiE @TEpRE icbmpisingMbat@mining in the subject
the q?e{sg@q%rqerlgl e@g%gra ; raﬁ@g af tﬁgé%c‘iﬁ%r‘t oPit rﬂQ gﬁeleprfs cb ated W|th a likelihood

y advantageou {
of haﬁmg e thsreafed or datromset! positive résponRg 1o 82id agasT: rt,l@fr%ny iggn félp%the subject as

havrr}J%]| a}nqﬁtc% Qﬁcre%ﬁtk@fh%c%@gpﬁmﬂng@b'ﬁ@&m@ﬁtdﬁlmrsai@td&rtt

genotyping is indicative of the efflcacy

o T b SRER e P B R o e
or alsbeh&Y dTiaNGHIR Bielanmingta ddietan Nestitioae aubsitgiopef one or more nucleic acids in
exorhgm ni S<’)tst ér%%rabg/ p t\ﬁ’rtﬁba Eftetior] ﬁf %ﬁt%‘temﬁéllyeﬂié‘%h@, eXoR€3. In a preferred

0 assess t her a 0

embsdjrbpr@@t oo redthage cald AP 81 o PHEges ISZ%%F‘E@LFS?@C?@QP spiete
inclusion in aclinical trial. For instance, the

[0018FT hoﬁr’éfeﬁblﬁ B&ld istbj@nhaoa shay stetorep Mo&eprelfet@tynsemi pidpiachaving short a

! &ine growth retardation’

Sta’(t&ﬁg é%ﬁa?@ sgaﬁ 0{93@% ), Sbr gaé,g Btggl fghtt (2?8@"%’[%?2 I g

subgroup in a clini cal trlal or in a subgroup for

inclusion in a clinical trial. [0017] The invention

al so provides a nethod for treating a subject

suffering of a disease or a disorder involving GHR

the nethod conprising: (a) determning in the subject

the presence or absence of an aIIeIe of the GHR “gene,
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havi ng a decreased positive response to an agent

capable of binding to a GHR protein or acting via the
w@RiRepatomvay and the GHRfI allele is correl at eRCTR2005002086

i kel i hood of having an increased positive response to

said agent. Preferably, said agent is used for

increasing the height or growh rate of a subject.

0019 r f Rrpad5AE Rltsect ISGA. Alternatively,
('UGRF o érﬁ%u ggﬁ& MLQ@@ (ééAp ﬁﬁ ﬁ{&%ﬁel ncﬁgasn nggi?che growth

said Sl@ﬁechs%fa'ﬁjoé@'ty digeqge ?fé%sﬁ’(‘ﬂﬁr k’?lﬁ?"ﬁ P9 €HRy: (a) deternining
in the subject the presence or absence of an allele of
[0015]t he (@dRrgeinel embringdnt sahieGiaRdactlield is coriated witted lig#libepdzet having a

decrefsg pf)%l\t}/gor?s %I\sehf%\ga[?igag%nt gmGJn%%% Wh Q@@cﬁ&@ﬁ%g a GHRf1 allele). In

sponse

anothqrrpeafgredmbo@meat %958{1 allglﬁdﬁ( mre@@pd\&tp Iaﬁ belﬁpode (%%avugg an increased
posm\)@er'é%dﬁbé‘ ltd) Qan@nag%fﬂf g6 lcompardad unth a@fsuisedt chasiggret GHRA3 allele). In one

dm ni st er I "
embocglgﬁrétc?al 2pent; l%\z;aeﬂ-iliﬁ %\%?rg%lsgérggg%ﬁe&ﬂﬁap ¢ LR6th&%embodiment, sai
agent isnc@GleB sporgit.thigegblpysald agqbids @)f’"H&"ﬁ"lﬂﬁ%"l‘?”S’UB‘]eé’ﬁetfera@)ﬁ%natmpm

nmet hod conprising: (a) detecting whether the subject

[001611aS P RlBBls bede |Hbﬁf’brﬁbé?ﬂbe ls&d aafl'ﬁiﬂllaﬂy devargdgeously ormethods of

roamil &l pr{qggiésn%%wg ﬁeallglﬁ g gacgﬁ’é‘ OB T g@feﬁabﬂﬁm% bﬂh‘d@%ﬁd/or GHRf1
allele.t iseld[@[%o’t@ﬁilng iseindicebive ot th@rﬁtf@a@sorath%gc S8 |g§rof(§q|§ftperapy in one
exam&g ftXQ SRl A€ ot %dmvéfn%n @Fé”ﬂjé’éhstb Ql(eieﬂﬁiné Qhet é‘rﬁ‘mﬁntl lbj @ahedizament to be

t1ve anmount ha ncr e S
administered éo §lPHFJ§Eit In[@@t@f e pieg el (?EBESDF égesrs {‘n@ therapeutic
respoﬁeeQﬂBulﬂécﬁkt Ridcligical atdl bnig seled smwectGderp@@IhW %il@@@'ri'@ﬁ' nfor instance,
the mgﬁ g éf tﬁ hr% m &iaﬁwpﬂﬁ EQ@rMIrﬂ\@e’@ﬂE 'g@ﬁbtj/p% d?rae&jb[eabét)bxon 3 of the

In't t reat nent
GHR mes@asr@revmwﬂ\aen@y@macqsnS%éuté%aﬁ? ﬁeﬂﬁgf%%."a - gjuigg! el or in
subgr@up %Fl%l@@dfﬁﬂb cliricadiri@R ant agonsi st. I n anot her

odi nent, said agent or nedicanment is a GHR agoni st.

[0017?al dgE ?n%nt%h aﬁ’g%ji &?déggrg m'et%otﬁ’?&ftl%éﬁﬁl & s@bjdetisuffering of a disease or a

erred enbodi nent, said agent or
dlsormwwdan@ﬁt*ﬂ» e WFF@@‘ EHPPISINGl n anot her preferred

enbogé n@é?érmlrﬁf@l id tlﬁgalfﬂjeomhenmdswmnabsescepégan alsteneftthe GHR gene,
g\/ﬁ?é pr‘glg zc]%g e alleé i$ r%l ?e%% ?lcih@%o@ 0 F‘Qﬁrb éltlﬁéréﬁsed or decreased

Sal avli n ort a_stat ting via the
i s idi opmstting cesg@r@ptto ap @ggn{ @aqugsgf blr\;ié\g)}o Iao(\':lv %Ipfo(tﬁﬂn or acting

wei ght ép(h%g%wa %ga uterine growth retardation’
(1 est at] nal iy
pr ef é‘)?)afﬂ"?’““%ﬁ 8et§U"BT E%tan gle t% teg)ﬁ%% vgﬁt ? admﬁlﬁer to sald

subj ect subigef. er s of any di sease or disorder i nvoI VI ng
GHR. [0023] In a preferred embodi ment, said GHRd3

[0018?]' | el BetbSpiG Ahé Rleibe GotbrisBs aet&ﬁmf@aseﬁreme bi abBence of a GHRA3 allele

and/cgu'ab Iégfﬁeqqglglqigle G %Ipﬁea ng{cl,téqm({}w (ﬁ-ﬂﬂéﬁa{) ‘?J]céﬁeﬁ anIth da likelihood of
havirgndbestiameed postiiae des@biidel to ah lagérd chpabieodf rbg]d@g éq a\ﬁpl-ﬁ-, p@ﬁam or acting via
the émrﬁﬁ\ﬁ%fjanQQﬁé ﬁHﬁﬁ éll@%ﬁQE‘@r%la‘iéa itk LikeRdo€ Gfmtng(anmcreased positive

a sub havi n
respcpr@ezq}sal¢|ae<frér%Biepab'ysa?'a aﬁ%‘t‘l‘ﬁo e g l[‘?%%’f’]gqb %e'ﬁp“ 9 growth rate of a
subjéetlbj ect conprise administering to a subject honobzygous

or heterozygous for the GHRd3 allele an effective dose

[001@f ; ZnIP ng% Q&d%gl P %&W@e\m‘ B idvent@h eRkBEestM@Bthbd1Rr increasing the

o] be’ adm ni stered to an
growtit ¢f @rsubied, thelBsthPe seMIi§iHPect - homozygous for the GHRfI
al | el @) ghkin@hiAgn Welsybjeaiahe prestrveds abfertce ehtin rgele of the GHR gene,
human Subl ectnS QIR 36 AL Dt LSKJiRBhd § 1By Fkeased or decreased
honmozy gds’ &9 d I'el € an dose of
an agemposmverfe@pcm AD 291t e3paple opjipe S%Séﬂg t'E‘%%fﬁWWPéa subject; and
effective dose that would be adm nistered to an
ot herwi se identical subject honbzygous or heterozygous
for the GHRfI allele. [0025] In preferred aspects,
said agent is a GH nolecule. Preferably, the effective
anmount of GH adm n| stered to a subj ect |s betvveen

I e ~ N A o I ~ o~



ot her aspects, the effective anmount of GH adm ni stered

to a subject is at |east about 0.2 ng/kg/week.In
wa@pwblen7aspect, the effective anount of GH i SPEX/IB20E#(102086

about 0.25 ng/ kg/ week. In another aspect, the

effective anbunt of GH is at5|east about 0.3

ng/ kg/ week. Preferably, the GHis adm nistered once

Subcﬂ)?as'ggzatf@f {)err g‘ekt)er mﬁrﬂ; arﬁé{)é@v@% . Urins feé'a"ihd Sht to administer to said

njec erably, t e growth
hor nonesubjsctf or nul at ed at a pH of about 7.4 to 7.8.
[ 0026] Anot her aspect of the invention concerns a
[0020{Et hﬂfja QIfefeHS,éi Béhedt, 1 GHveaigRRfiscloese sihod)for tloteasing thg geowth rate of a

n}é froma subj ect determi ning whether the DNA
h“magéHtﬁ‘FCé SMei9LORPENF | al 1 el e associated with

an
i ncr ¢ saatcpugs Whéthas tln&estphms bag @ heiplet Ipssdthem Akt 1 standgye deviation, or
whet her & %r%ﬁbl?l@%@h@n Q&U{ Béthsdat ddiBdehsdelodlrdrmal for age and sex,
associ ated W t Rul 0si tive respons
ol G RARCInG A S R RPF IR dgi Eooiter GHAM
t he rred;jdmaﬁlmte dnd, t he subj ect | f the DNA sanpl e

cont al,n BaHSReLRb Grhohtidl G thAtGhPaseglthe growth rate
po&?ﬁv% res or?s}%ﬂieos’%l}]h(é med |camanto and/or if the DNA

sanpl e #faEAPECIGHRAI3 al | el e associated with a
di m ni shed positive response to the nedi canent. [0027]
[002AS dlﬁﬁl(égsﬁedpabiétﬁ bineinb s GeEiBpoteis er aldine vigiths GigR ipathyeaccording to

any oi%gjemé%ﬁools o?thBrr%%ﬁt{m(?s Rete Bﬂﬁ%eﬁfef@ctﬁéﬁ Ak |tr€latﬁ1eh136f laltkorder or a

nser or s itution of one -
diseage dvelving £aHiRisin| e exEhedigienty saiRgENt PrenficagIgnt I‘?a?l Wﬁntagons's n
anot%?leﬁ'ﬁbb&]ﬁ\eﬂf s&Y Rgmrdrinddicamiehieis enGHReagonan Shid Agenalol gledicament is

prefefaggl&oﬁ H gop Bgstl e aségp? et a?r%cﬁ%n B’&mngﬁgﬁ %P?rg%g #\eelgéﬁdé ¥sEsomatropin. In

anottrex prefeBred pmédidwefb, Sﬁld@QGNIFQﬂB‘eQPW@?%'S PeBViEAMa8l-e of the
GHR gene associated with an increased positive

[00231€S pqi?@f@rabl? dAesupRel: Iﬁ‘a’%rﬁi‘ﬂbrﬂs‘faﬂpé eiiee apdigrably, dedk sabjeet| faving short a
éf]adﬁ tdéqp)ﬁ@%gs%ﬁtsﬁ@&egg% varg ol bQ%AI?JQ\?LéVO)V mg'u%n@br%%h retardation’

statu clinica @ﬁ?
(IUGRR & capiefor gestitionahetoR d8GAL @ﬂl m@ren@refegablyaa ﬁptgscé 19 ﬁ%A 6(L\I’terna’uvely

said Q&% F%@l@tof LY dsch@PHdrbidenin@iving@hri dual s; and b) from
ocf popu ati'on, identifying a first subpopul ation of

R e
ooz it B RAET, FHE BALHER Al dvereas s
resporsoste sANAmddiesnanb(in o wetson @Hmsuaéqﬂyfp?éwﬂ.%@HPéb@W% In another
prefc%rrgg?egrijbo%teﬁtr Q&Y 'Gﬁﬁﬁ’ allél@% édﬂr’é%féfdl With SOMEREsE Fosied hedonse to said
e clinjcal tesﬁj %gcggﬁg t he met hod
med;@gm?ﬂi |(|g p?{‘@panagn "&JH’rﬁ wH%a g\ nt to a
popul ati on of individuals; and b) fromsaid
[oo2pppul Rxeietbly, saidmethbys mfgreatlrfg| F:4 Ig,qmm:pggﬁgompp%aq_mmlstermg to a subject
homb%g{?ﬁ/s FHEkR Y80S for IS HBEAAES aR efddtid ddee by atijends medicament which

LR TR i T
homBﬂ@&ﬁb] foShk thHPE Ak, nml;errfanvetlhealdamﬂmdssaétree\ﬁag aguews §ptpjgct comprise
admg‘ﬁge ? ngL?D'l]eCP Pglﬂb%fgéﬁ?sg O?Qﬁ@e@l-l éi? Sidledarl lefi&diive dose of an agent or

ual s;

mecicempS o b Gseater RTheLHiSRIve] 4958 el "L BOMSIED fo'dh ofhervise

idenfidePRLBRI R d2fyo0$ of Hetbradygolalicr thdBlRREraliBley, the response
to said nedicanent is assessed both in said first and

[0023@' d |% L Srlrleds angc%) %é‘aé&g |soaf GH %Ie\é}:lgu§ e?’eratw %{eeéfﬁbttv);‘ amount of GH

S asses 8 y Insard first an%(/
adm@stavert 1@ whpdiingt 43 ibetiween abali YR AMAKU/dRY SAGsRRY! (e MOka/day; more

prefér@l?i?%@@ffetcfﬂ/eseﬁ“ddlntr@‘ékplaiﬂiﬁmﬁerﬁ)élﬁfueo abhy/eeapansaut 0.1 mg/kg/day. In,
- determnin LN hel
otheq—ﬁ%oepﬁvtgﬁleﬁad:&’vea@g%un n%'é raﬂrglm d tﬁ a éﬁpg&tﬂ% ﬁlqgas ILI%QE%% mg/kg/week.

testing of a medicanent, the rret hod conprising: a)
identifying a first popul ation of individuals whose
DNA encodes a GHRd3 pol ypeptide and a second

popul ati on of individuals whose DNA does not encode a
GHRd3 pol ypepti de; and b) adm n| ster| ng a rredl canment



not to individuals of said second popul ation. In one
enbodi nent, the nedicanent is adm nistered to

w0 paowda@rtml s of said second popul ati on but notPE@DIB2005/002086
i ndi viduals of said first population. In another
enbodi ment, the medicament i% administered to the
i ndi viduals of both said first and said second

In ano@wgﬁ%slé)%t ! t?nn%ffec{t }2 O%%%unﬁgft(ﬁf i %‘ X8 |aMout b EQ mg/R¢RRek QM another aspect, the

[ 1 nical

effectm@@mwgmfrﬁH |stqt] eastEP o §-3B Y"%‘?kn gPrefgja [yd@%teﬂ' raﬂramlgtered once per
rﬁrbfeﬁatblyptﬂméraﬁé a&nnﬁéterdamwslwaatbmomm@:tlb)m Mmstomfgraaly the growth

d ond popul ati on of
hormqnﬁdﬁf9 ”gl?é%log"g%ﬁb Z M735€§gnot encode a GHRf |
pol ypepti de; and b) adm nistering a nedi canent é ¢
[0026] ndi ialuztlaspest ok e dnverTiost coapRIPHR Mmeiiad Lesha@ medicament comprising:

obtalrﬂﬁ%m I‘s%'gpr{gfrom %(éluwjéd L@t@mm{n@&&éﬂhed e ON@ semplectonteing 2 GHRI1 allele

t
assoofei’terds‘f"thp%bﬂFrﬁ?ﬁegrPOB'ﬁ‘fe rﬁz(sﬁonf o | n |n€e|d|i Qﬂ% P@Sg/{]&t\%r:tﬁ%ﬁ)é\m sample
contaip® RUGHRID @lleld Rswaied Mithdh ismipishedhrOSHER] FRSAARSHL O] tae medicament, and
admlr@sq%n ﬁ'a%t SeBiflet duﬂldcl>f\/’th¢§j H@'d%arﬁént&@lﬂda Wmﬂ tROPNAaaimple contains a

to1n ual s sai d first u
GHRférﬂB@'ﬁé\ssqsﬁ%ﬂfﬁdw'ﬁ’eﬁt'”cfetaﬁ%do et drannsq B8 e 4oy i e DA
sampleh&ekb BEHFAD wadis asbeitted witsatichifished posilivel resapreede s mfdlcament

popul ati ons. [0035] . The nedi cament according to the

[00275’ r eC?g idﬂgu%?é hds efhédsotfo‘?rfp%@@étélm%lﬁ@ﬂ |tr€é3émjébt the breéme or absence

of a Gl lsbale Baving-g éﬂgttrj’ﬁl ;gg{lo%gqerjamltpg% % 8H%l { F‘Sﬁa nuwﬁlc qg]:lds in exon 3, or
most %éﬁbl@%aﬁﬁ@@%eﬁ@d oiNstidstantamly dige eitive eddraBet Aygelelec of the GHR gene
assocé%gcgg] L LG g@reg?eﬁjr @b@ rRPEHRe1 b ‘fhee%gtﬁ%nt %Oépdi'l-lh' QB% lacking exon 3,

um and water retent

prefeaph@r@mﬁ@ aliglso dn Zfgle g tB%E'H& 988 a%qoglateg ﬁll% 8'? mcrceg?edil pggl%ve response

to theth SE@RRnBE Prehy iy 4 @RRIa0¢e (GHIIBGINtAnipy efoerdr ed aspect of
the invention relates to a nethod for the clinica
estl Of i HIRRL Bf R kil t@&ﬁ, GRARIkicament, the method
“mz%apaﬂﬁ "H?MPH€F§§§|ng t'gag§%mﬁﬁ rafe of g human
compsigibg:ect , conprising:a) adm nistering a nmedi canent,
preferably a medi canent capabl e increasing the gromﬁh

| ndl \ﬂ?da%plglstggr?ﬁ]g %n? ?acrrtlént £2 pZ:pBthPoWo%h%u&lé and

popul at i on |dentuﬂﬁ Eg h DNA
a fi rt frembgeish abrudtion @entifwng 9|fdﬂa$@p%@é‘@“ SRAN g Feunose .
a GHRA3  paliydgRbske b&ﬂfe@fd@ B&TErma abE aodadorsusybpppulistibn ©h individuals

of individuals whose do Rd3

pol ypepthers BNAFSS Bt G[nﬁﬁdoeﬂ Eaﬁgf%%ﬁ’g t%gseor%r@; aspect

of the invention relates to a nethod for the clinical
[o029]est i Agrmatfivety, trediveatimprepncepsefraethast for the Aisifpidesiian of = medicament, the
meﬂ%@@&?&%l@f increasing the growth rate of a human

conprising: a)- adm ni stering a nedi canent,

pr ef er abI y a nedi canent capabl e i ncreasing the gr owt h

rate §f aamhisraping suiaplemnenttaaa popplapien eitridiyifiuals; and

g”?: Vr'%)td ‘f#%‘%ssald%%ﬁulg on lﬁé?{ﬁ?yﬁma'aané% @mﬂoeﬁlét%ﬁ of inei@Bidlf WHosg DNA

sub I ndi vi d
a GHRI | ep@ﬂ%eﬁ#%pqh@ept&eﬁﬁoéﬂﬁfaaa dedeias @CLE’BB“A%BP P G0uals
of i ndi yhasBbsA wbeset ENAdEle asiRhiatolypaEitie soRMGHR |
pol ypeptide isoform [0038] Preferably, said subject
has a short stature.. More preferably, said sub%ect . tin said
[0030RVi NGaig Method may fusthalr eMPYse: ¢A) GpASHNG the FRPPNSEQpRj{ gedicament in sa
first degathatlﬁﬁ Bﬁ’m(ljl\%\’,la@ Bhdror\iB) &E@ssﬁ&&@%spohﬁtb aaititnedicaraent in said second

subpg@glaiccg@rf\)?gd%%{uglls %nﬁgﬁéblﬁ% ersanseT]:'g said dn?ersdlc%ﬁ%ﬂt% 'a%%éed both in said

first Ahd sdidedcondbubpossatidn stibfiddials lﬁ’qu@a@y gdid g@ﬁyor@p dso3ps@ssef separately in
di sorder involving GHR In one enbodi nent, the
medi canment is adm nistered to individuals of said
first population but not to individuals of said second
popul ati on. I n one enbodi ment, the nedicanment is
adm ni stered to individuals of said second popul ation
but not to



i ndi viduals of said first population. In another
enbodi nent, the nedicanent is admnistered to the

w0 paowdartnl s of both said first and sai d seconeCT/IB2005/002086
popul ati ons. [0039] Assessing the response to a
medi cament capabl e of incredsing the growth rate of a
human subj ect or capabl e of anmeliorating I'SS, VLBW

AshERRlsN Rstdising Nad gsspbiteh@i Gitt medicament

said f"ﬁd Jec%x a Iénlgﬁf:b; easin ISt he og:fh rate of a
prefer*hmpﬁﬁﬂﬂc@%ﬂfminﬁéﬂlﬁc?@%”%d@ tg ?%@J St tuation where

the subject attains at |east the sane ultimte hei ght
[0031RS Ghhedfentineddo culgrecd method it the olificeh teging(4f agnedicament, the method

subj ects diagnosed with GHD), but also refers to a
COMPEPat i on where the subject catches up in height at

the sane growh rate as GHdeficient subjects treated

W th G‘Jien%nn@@htks@)é&ﬁllaiﬁdrubﬁmd’lﬂdlgahst whdsaDNAsenspdasianGHifRd8 polypeptide.

tar get hﬁtag ctngnpﬁgulatlon of’ | cﬂ\ﬂdd&lst bvﬂ@steeli)ng'&ﬂ% not encode a GHRd3

consi st eneti ¢ potential as determ ned
by t he polydegtide;@nd al target height. [0040] In one
aspegf Lbirfifingl rhétfcamRhite Giividuals b s viesh iddor, satdrsecond population
step of det erm ni ng whet her the DNA of subject encodes
a part i ENAURR pol ypept i de i sof orm can be perforne
[ooszysm B ambatirheit,chaciedcanmdne stddminisiered piadivifyaisapf| spiddir agpu'am” but

not to} %a%u% SliGedb ogl%tf%ﬁu'lr?one' é]nl%djﬁﬁéhe thea®p@Edment Beadministered to
? eterm ni

er the e
mdwn@a@-ﬁ iﬁjﬁ >$9@ﬁﬂ,gﬂ>gm%§>6fw Mot & IHQM ﬁeoé s&écp II%F gop%%??rg Sn another
embo@iﬁieﬂt Y eeditendnhat adhpkistiededl aalthey inbividdas af @ng@du@,a@d sand second

nol ecul e. Preferably, the nethods of the
pOpUl?’fWEntl on conprise determ ning whether the DNA of an

i ndi vi dual encodes a GHRd3 protein aol ypeptide. .
[0033) t eAfieinRtivelyythe IDKROtpRREANGRIES Bneinea r foined S °qrgimseg‘°ame”t’ the
meth&ﬁgoe,{png.ng ng whet her the DNA of anindividual encodes a

GR | |gtmt|?ymﬁ aoflrstB&!)L}feRBRH gﬁv@dﬂ%%@é pNhRGcdHRE BetiRiDbolypeptide

the ithv npri se

term ni
of an .mmeamwewem&mmma%sﬂme@h%rWBP&%F%% %1
pol ypep5¢|ﬁ,@§t,deT5Hds may thus conprise determ ning

whet her a@rﬁrﬁt RQEPL iSRSl population
GHRI®) oft "@-\ﬂg‘imgaﬁ 'i“%cf'cam \Aﬁgt"}%ﬂ"dug e glaned Froman "

i ndi vi dofahdivddhvetlsdes a GHRA3 or GHRfI pol ypepti de, or

whet her the subject expr esses a GHRd3 or GHRfI

[ooa‘ggjoggr? Elgbelneirgbodgrané H‘f’l n?ﬁaemlmtstﬁre% %%('B\Q (ngﬁﬂ.eofégﬁ\(&t population
but nblﬂdierv(iﬂuab ofesrad:inée&depoﬂﬂlﬁt@ﬁ UYon@quopdlmgpty‘*bg meid@@mﬂﬁys administered

to moq\%‘[@rs of Said QQCORJ uQ’uJﬁgoL@n&'t@iln@illlj&éé of%aﬂms@ popjation. In another

ng sa ol ogi ca
embesBTg s '@e@'g@fl@nt RaimRg b1 JBa el Doy peg et and sed seconc
oum&qytlonstoaGﬂRallele preferablyaGHRd3 or \
[0035];, -+ 'Iéhglud aﬁ‘neﬁlcécbordﬁé i g?ecgﬁhg%%li@lsﬁ%féﬁﬁﬁlpbl rfk®licament for the

treat@eiRAS sbert SiaRf, @ﬁlty p@fﬁgt'oaeor %ﬁaﬁfte@ agam glg&H\gsrX conditions which
coulcpB@%@é&%’(é&irwﬂbfé@tﬂ@@no@fdlabmbgdndi Zatlytoranbeiwveleranglapllq effects; conditions

assog@te%l@/ vatg ﬁf)@% ﬁﬁ%%gtler Ee Wm%%?SILesﬁmd%ﬁ@é o%é'aﬁ'd S8dPiSorders, cancer,

ence sai d
cardide tieedsalzhe hyperigns@pt i de to a pol ypeptide within said
sanple. [0042] Preferably the biological sanple is
[0035{’”t agtSdeidd BsRctde HBURARSH Ffatédat ahyéihcbod icz eBe glirdket testing of a

gent conditions to a ubject,

medigameptq Bieisedt £ sSSP0 @p?a?oabg_'tﬂ%}C%aS'%@I %rgf" le o P%“a” st
compristagRd3 or GHRf I pol ypepti de, wherein a detectlon of

said hybridization or of said binding indicates that

said GHRA3 or GHRfI is expressed within said sanple.

[0043] Preferably, said polynucleotide is a priner,

and wherein said hybridization is detected by

detecting the presence of an anplification product

conprising said prinmer sequence. Preferably, said

genotyplng ‘step conprlses a separate run in

o o s o, =



can be assessed. digonucl eotide probes or primners

hybri di zing specifically with a GHRI3 genom c or cDNA
wGeweenoe2 are al so part of the present inventiPCI/IE805/002086

well as DNA anplification and detection nethods using

said primers and probes. DETAI LED DESCRI PTI ON [ 0044]

CH act|V|ty is nmediated by the GH receptor (GHR),

g} SC n%pe%{? a nletdﬁgﬁéntbﬁr@{éra%W%e&&ﬂent abRlieassiag the growth:

| e
(cunni m@hahq i@tmaé)|suble<<1119@f’fp%iﬂi°8ﬁ&‘ g'?%‘iﬁ's 8%1-825; de
VOS Bt 13 sauﬂ JpQQlZA’uoSCid%mﬁﬁng?55t|rst3@\Ebpamﬂatloﬁ;lmdlg@lyld}mlsewhose DNA

CI ac kg(]x}ﬁco(gge fl Gﬁhgﬁ ggl%b%g& ébf%rm %%& 9a7se%8|2<p §ubp€ﬁt§1a’uon of individuals

11- 1128hoThBNBideeti negenrappe FEIR48 P?‘WWM%@”@R bi ndi ng
sites on CGH and a commn bi ndi ng pocket on the

extracel | ul ar two _rec ' - :
[0037}H nﬁlpcghqmpéefﬂéeéi aa?peﬁt aﬁktre '%FP lon glgte ﬁ(g ﬁ r@tho‘a f%r’ 18 cﬁﬁk‘aal testing of a
medloéﬁhéﬁtpbmferﬁhlmrmmmnt q:@alplhwgmeaﬁl@g drec giowth rate of a human subject,
compré_'%lr'leml ally, with one receptor binding to site 1 on

ol l owed by recruitnment of secagnd r
Si t e4. AU PHgRETFSEman. PERRALY & [5F AR aP BroRoaEye e govh
that regept ahurdarrmtbjezataaop'opulatlctnt@lrtdeydUds'émi | eading to
Si gnggﬂ Jaog A% 33lia léé?@(y.n% dTRFst ZsﬁﬁJio‘BUIailo‘h efrtnwe:aué:vy whose DNA

ocrin

Met abol ersme(sza)@rbﬁfta@ewgepﬂ@tezfefOtrfrlaﬁ? Stjﬁaﬁ SHP%?QH'S‘”” of individuals

bi ndi ng,hdsEIBRARIEs hdlleRtdakiGHRIT payieglide iédidranT a et al ,

(1999) J. Biol. Chem 274: 14791-14798; and Hardi ng et

al ., (1996) J. Biol. Chem 271: 6708-6712), with a havi hort
[0038)r op Greférably.rsaisyavbiect e a thert gityre-\igre Q@éer?%ﬁﬁ'9§“'%'?°t aving short &
statur%lls rdno%%ﬂ@%horﬁ&%@(‘l@' verylidw: bwﬂﬁﬁe’lghlﬂﬂ_(B)N) nbo dBlindpeth retardation’

(IUGla)i gg gv@ f@gg?_lqtgph z%é) éﬁ dePréat er%ﬁﬁgy%ﬂ&b\:{i@:ﬁs SGA. Aliernatively,
said {ubfcbpsutirsdi ety diakeaee Nodisoged dnyelving GHEQ Gponeeggibodiment, the medicament is

admt@ég)sed %@9@&#6‘%%@ fBbuidlon bR o RBIGUAISE 3kl second population.  in

eetlon was t hought 1t
one eypbogineat. ttfter RSO Bl T e B TR |G aE S repeon but o fo
lhletﬂﬁl@Bﬁ s filef pdsdmmnmclnumomer efbedioent3the gmdgcggxs@ng jgfiginistered to the

md|v u%se?f ootnQ a@_ﬁ%%hﬁ éau# &R L tiRidnsi sof orm or the exon

ete I soform Sever al contradl ctory results

followed the identification, of the
(003Riop orASSISnE bR GEFPPER o VR EBYN A1 VoS o of @
humérl SUbjeet & [eesdbld o a&phoraung dSS.tVBW, 1U@R exﬁ@é@gm@mﬁeaatqeé’%*w the change
in he@iﬁf &g\érgcjlwcﬁgfﬂk ﬁe E@_&g%ﬂlmﬁh b of%dnﬁan%ﬁﬁ]&& lrrcftlla@J hd only the situation

I sof ormwas s
wherertl subigghattainarfd iagel the é%? yltl@gt@d’@%bﬂs 8(‘% éilﬁ I%?ﬂt s@qje,]cés treated with GH
(i.e. rs%ﬁjb'&té %@gﬁds@ﬁn\nﬁth GRSt b&t 4l iefeny phé siwatibravhérs the subject catches up in

helgl(tg"_t gnle{g}anhtagr ﬁa\?e S Gl @Igl %e |c?e%bg%)§ae' E t%@%d itk @I—ﬁ o?‘Q&hﬁe@é@&jult height that

is willi3 8- taRBD BYight Fange) ||y,, apaﬁm@te @elgté“con% ?tgr@cmsh thglr ggtegf: potential as
detefblfdB b g:%ﬂém@?p%}emal %@%e‘i@rﬁw) denonst rat ed upon
y

ana the GHR | ocus that in humans the GHRd3

[0043] g g{ggnlasélﬁ%aha%sagt& :OE d é]eqh%lg]s B @%v@ht'oﬁl tﬁe gtlaé‘tof @é?érﬁt*rﬁ% whether the

Spanni ng exon
DNAf affsubjest ehcteies afplamdularv@-ll:ﬂ |palmn>eph@e 'ﬁ@f?rﬁb@ﬂ“ett?eﬁ‘ﬂ'fg"‘?‘ﬁﬁ’ Ysjpg & nucleic acid

mol %?t{%tc A SR RARS af GO dURRIcY b6k hSectRO IIRXPOIES agrbly the step of

But " onl aS|nIea retr
deterrp,namg,m@gtgp%thé efsuh t@_lrﬁa%es %%g& eéq? eat'i X H%{{?@r{nﬁ%e%rmed using a
nucidic 46l atonsanlenm tsmlfmls ibntis oGHR huiets! asisonglequies diiefpiahlyi tBp methods of
E\g%t rétéﬁtp ﬁ%&ﬁ@]@{ @@'[ﬁmﬁeﬁ 8n In@RRALAEnesYHet REGHRA3 protein or

hGHRd3 ein.diff
Polybewmth@rmajwly |ﬂ@m@ﬁ OfFCRtite YR °°H§P”g g‘iétrgt"t’l% 'be?“eéﬁ‘e DNA of an
amno acids within the extracellular domain of the
receptor. The GHRd3 i sof orm encodes a stable and
functional GHR protein (Urbanek et al., (1993) J.
Biol. Chem 268 (25): 19025-19032). Wil e Urbanek et

aI (1993) reported that the GHRdS |soform [ s st ably

T 1 . g o - o o o



wi th reconbi nant growt h hornone (GH) than subjects not
carrying said GHRd3 allele. Over the course of

wo e@anemdnt w th reconbi nant GH, subj ects havi npCT/B2005/002086
| UGR, VLBWor SGA and carrying the GHRd3had a ' loss in
growt h rates than subjects having ISS, |UGR VLBW or
SGA and not carrying the GHRd3 allele. Mire

mdn%ﬁﬁ bitdeh&y EYGH%Apr&Hth &C zﬁi HoRelePSthe | MetBbcd@Wihthe invention can
i

e of about Hffﬂ e@g%sgégé%m %h proteins or

°°m@f¢§& ‘i’/&ﬁ% R4 ‘B*éeé*i’F é
polypentidesh i Tingsn thaGHhwee penmsandalmmmir@r whaglbarcihat geopmof DNAeof an individual
comﬁﬁ%gggrél—% o?éplﬁfﬁall\é@r\lvﬁeﬁ‘ﬁermp‘t A'b?aﬂe%sh‘wpaﬁﬁn@\fn?tgﬂ OMobles a GHRA3 or

ve treatment wt

GHR} é@é‘ﬁ’f’ Jenordgiegier the sriyect S’Fpr‘\’vﬁf’%ﬁ GHIRgR P@G'@iﬂa&sm@ﬂde

honozygotes and 27 were GHRd3/fl heterozyotes. After
[004a1lj usFeresdamblel inag®y, ofsiax ,abdas embddiméaty, determmigfwhettdr the DNA of an

r lele grew at a

'nd'\k&gtﬁn?%eg%ﬁh d\?h%gr?%tgoﬁg’gﬁt% @%%& owth velocity

was 18, providing apideicehgaprleaf t er one year of therapy in

chi | db)ertoWa&tiﬂg%ﬁfo@kalgémplbm& and 9.56 +/- 0.27

\(/:\/lni %r gl. QZCBI | dr eaq?WnH,c?eo ide r’[]hac’[:h zg%t%%?r stéﬁ_%g/cggimons to a GHR
genot ypes. The g‘@iﬂat’@%fﬂr@h‘g&@ﬂﬁ@ QFRRTE ongieie add: e wi t h

respect tojipt heg deRetuabolstpiidd BEaRRYiVeR binds to a GHR allele, preferably
characteristics,. g}@w ge gggb arlt\aﬁta on of the GHR

sequence is thef & °q 2CBPRF A% mar ked

di f f eclerverciing thGSpregérfceair @hggnce pDEYizstion dekveas said polynucleotide and

above, theNk es&Rks w.m}ﬁes%d §Hﬂnp@ee ok %en&eéé?ncé Bﬁalgéeﬁ&éjofo&ndmg of said
pharmacq%enomcs an ive medicine in which

di agnost I?C‘S‘Q'§Q9@pepﬁ?‘g'ﬁmypﬁp“5§§’5§/%Sa'%ﬁ?!“%nl toring

clinical trials are used for prognostic (predictive)
[004@Lr poBeterahly thhdickdyicat sepwie iaontacied wiualpolydwiotick that lypridizes under
‘ strmgé}ﬁ A L drjﬂfdsp&%ﬁ%ﬁ Hu@lgﬁ%?dod? ar gl Sre E@ypeptlde that selectively

nostic assa for determnin roteln nd/ o
bindg i f QI-@dgar FHERE P%%P?ﬂﬁ” wpﬁepﬁedeg%;ﬁ?rbsz sa& hygrldlzatlon or of said bmdlng
indidates ey s GHREBPI @HR e igexpréstaiotthinsaldwampeel | s, ti ssue)
to thereby determ ne the nature of an indivi dual s GHR

[004 Spolgr%?erab%ﬁ%&lb %H‘%mclle%tlaeovs L& FE«;{HH whetchh &y ﬁ%ﬂ&%ﬁ@h‘% detected by

nposi t on. use al so to detect
deteﬂ'ﬂ‘@tth%i” eEFICE HH?W/?’H’?J'&PE‘“P% p'é‘F’F‘F CePREing;sgld PIMaT seaysree Preferably, said
gendlysiy etep ,comprises Atseparail rod ird @uiphadydriige @ledirguhiontsis, and silver staining.
C
Pref%%ﬁlg é&%tr(geq%:\r@bce%o ﬂ%@%}h%ﬂ% %@M %ﬁ%%&%e‘(hé)bHﬁ% amj E:“rlﬂf golypeptldes
.or nypleje tacisls Leyoe, cagise squt Py &’i”Mfséléﬁbi@of‘?eth@id cﬁoél?é%”@ﬁe a serum level of the
extraRIMirRBalak @G%c@&iﬁ@l—fmﬂ rﬁé’—}ﬂﬁiﬂl 4ds0dved \(1h.ahe ﬁi@hﬂaﬂlmﬁeGH binding protein)
can §% ass%Fsge%igﬁgﬁg%glsg%g tgP £y gr&r@ersqyﬁgfgﬁqr;éﬁ%mg%aélgW|tf¥% lG‘]led?; genomic or
cDN@i seluengeiararalam darhat de nreseeininyaskon, e twel ¢isi QN&ymdhrf@ﬁ@Q,and detection
metmgqs,ﬁgnga,@ﬂ,rﬁeéps Sispepier s, cancer, cardiac disease and
hypertensi on. The invention al so provides for

prognostic (or predictive) assays for determ ning

whet her an individual is at risk of devel oping a

di sorder associated with GHR protein activity. For

exanpl e, the GHRA3 anBETMRED DESERIITH@Ncan be assayed

in a biological sanple. Such assays can be used for

[004R] OgnGﬂtdcﬁvnﬁ) lis me&%@by% @Hﬁ'&@&%r (G)-Iﬁ)h@iétﬁﬁyed above It has been shown -

et Gy B o Gt Pt B Ao st oy OBl il . (1991 Soience

254\/&21H825t|dm\mssh$d(1m ScEsp2iSe 306-3I2; Sxralnipine etg)., (1996) J. Biol. Chem. 271:.
321@9‘1%9263 St & REbnOt aﬁnﬁ@éaf 9CHblY BioP BPH MY 121 1 58H 5@ bﬁn‘@lﬁ'\b h@ppens at two

subj ect attains an ul |mate hei ght ‘consi stent wit

their genetic potential. In other aspects, the

i nvention provides nethods of detecting agents that

nodul ate GHRA3/ GHRf|I heterodi ner activity. Such agents

may be useful in the treatnment of the aforenentioned

condi t| ons or di sor ders [ nvoI VI ng GHR act | VI ty.

-~ " F A=~ ——t . o g, e



which | eads to a side-effect observed foll ow ng
adm ni stration of a nedicanent. [0052] The term
wO pobppept i de" refers to a polynmer of am no acPdBIB2005/002086
wi thout regard to the length of the polyner; thus,
pepti des, oligopeptides, andOproteins are included
within the definition of polypeptide. This term al so

unrqueﬂ%g%fan}%‘glgls%tgé Iorg%l&l-ggr?de X %Lr#rqg Bﬂﬁb%?é&'e?&?}h%rbxtracellular domain of two

receptpr@l gipepon desGiim @epuimh,ﬂswd bigher effiniy, e ,ﬁte R Pack FRseRier Qperization is
thougtﬁ Ly Sﬁrﬁygquéﬂfémrs witA©RE Yéceﬂbpblﬁﬁng tlah;ﬁé phmt@H gpllowgxsby recruitment of a

secong fp@eﬁtgrrtagge& ygrgrgxtqtgggn ek%ﬁ 2109 1% ér?rx g % %?&%ﬁﬁﬁé‘éﬁ%ﬂdmmnon is
the keglelérnicating tcesignapadtygtiepand et diietzatiorondsyan rfaH Bindpgfess et al, J.
Clin. %Bﬁocrugtﬁ gf ll\/ﬁtebglw Qo %6 4) nq{7‘H¢17ﬂ§23 f gporeXigdnal Binding, GHRs are

occurri ng acCl acl
mternailneq/rae@lydtﬂaﬁatatﬁt al I(V’g?)n’ Biol (PR 23?&147@{“61?%& %ndﬂ%réM?é &b, (1996)
J. BioB Xt 71nerigid7ad), aimh Agramwitds réayced teirerkl snfagy Glanes et al., (1987)

tides with substituted |inkages, as well
E”d°°o‘i'§°'o{2|qef&rlrt)1§$(ﬁi cations known in the art, both
naturally occurring and nonnatural | occurr 53] .
[0045The Merenieterdly enGiHTaiseiopdI'spiEsst foge ﬂ%ﬁ%é?f{%‘g { 3 contains 2
deren&%feéxoﬁ @. QRbaHReM bﬂ@ls Mdn &hddeelive 1bmeﬁela$(2) zﬂgcamspgowskr et al (1989)

PNA%lé% g% C%@g{éﬂ%%/\h ;{E% de trER (o d)%ght 18 BS The R BPAY Q@H{atl\%esphcmg event

foun S cont 1 guous
leading e withec &he retantton e therqorr:ltﬁ"at of PerUPs aqorre%wm“@ﬂqw&ﬁt % t%‘%tull f@ngth GHRl

isoformdr #le dx8n BREKRARIHFAEBSsoMHnC Behduieohteittaeyx msel&s‘eltd)wéd b l@ntrfrcatron

o B BOb P e BT i ea e DL Mok A e o

splicifp ifat BERRprassjontmtterntvaas gievelaprehiatt rea@atgéqrt@ﬂ @@ebr?amt?sréawsed that

the G‘-t%dg}/sworng '}Nég gﬁégglt: g(ﬁarf iﬁ?rg I@Lgﬁl :"Nﬁdﬂ%gfrﬂjtéﬂ sﬁ@jbls!’@ﬂ @t spcing resulted from

a gqu@cp qurgra%rp gt t?d{aéﬁfplf‘é?j 3 fiﬁlgp trENgnc!’ al[eys it L%gﬁﬂ s-Mann et

al., (@GG)YF’THW:ISEJ DA. 9L esHel me@ngmauptram@l eff @a@powe&prepmm 275 (25):

. 18664 Qé&gg tder%grqs%la @j%%%dof%@bQPQO&@tﬁaﬁ@gﬂfﬁ% tﬁ@GHRd3 isoform is
e

transefiped frem q«,@HB,aﬂgl eq{rrefiafﬁé 7}%8%@& q%etrprg grﬁa?ritnflr? exon 3 Pantel further

|dentrﬁ&?ﬁdofﬂaﬁk|@§leyreérsdwemi indtRe serguenDEA srBples from nnct\edvmse/@to express only
GHR@ Z{jrh%rﬂ)lé %l glgl(éﬁar% roel egm?'ﬂ‘ﬁr F)ﬁlw Ln%ﬂvl?i a@ eﬁW@ésﬁ)ﬂtGrﬂ-ﬁS suggestmg that

ementary o € b eCI %g %nuc ﬁr t oretroelements
the es@yideieiontiothbeesutiehe hemelegous ms@})m%@“ﬁg bRRYEET e T

located &5the SaRPEARN BRIEr s to a biol ogi cal sanpl e obtai ned
?rom a subject of interest. For exanple, a test sanple

[004@;r ti gﬁ\é&%é@%t&%lq ifets ] Jo4i 091 t@\? ‘ngl lengfneﬁémﬂ ’(quﬁ I)lby%aémétr@n of 22 amino

eno
acidsuwittdn ithet edtrebelinige dohgin h)éftra rec%mq r'gfee@ gg éﬁqiprm e%codes a stable and
funct%hérrél-?ﬁéﬂotéuﬁ(wdnageﬂa$h@bbs&;d glen endnatzies (28): 190RE19G38R While Urbanek

et algg qul;:rg@gg% E’ﬁf Ptﬁ.éix'?gi f%grgo%%gg g w@e?rﬁt%g i ﬁt%yém%rane and binds

and ihepiatzds| ligaidhas dftnierdly B¢ h@HR, nq;)fpnctph@ ,qiéﬁew;@es fegnp thg GHRTI isoform were
|dentq%<ﬁel ntorefer to an individual's response to an
gent acting on GHR [0058] The term genotype" as

oo e e e kA Yol DB A E3y 2360  srowt
hormfdh& $éb@btoﬂ (GFHE) talledé) havirgeanodxpp 8 dpieacpre(ﬁatﬂdy) have @rlewgr @ogﬁ@ response to
treatgteegtc\/}rrTEPaatnl aggﬂtoefctlrtt%]\?\a ?rtel @hﬁ%atﬂ%%f‘fﬁﬁr‘i sutﬂec@srhdt BatyiHigde GHAES allele. In

eno
particutati subiRetsl carying dhe QH%@T’ @"qlm’wwga‘a@@?\rﬁfrﬁ°ﬁﬁv‘t fggponse to treatment
with $8fmbihht gﬂJthtﬂH&mﬁﬂé (GH) thda\sulsiects nrdlcanrymsg&lam GRS leleh @ger the course
hGE&S the GHRd3

of e b oo h S B e B R o) & 9B by,

nucl eoti de sequence i ncl ude GHRdS and GHRfI. [0060] As

used herein, "isoform and "GHR i sofornm refer to a

pol ypeptide that is encoded by at |east one exon of

the GHR gene. Exanples of a GHR i sof orm i ncl ude GHRd3

and GHRfI poI ypept| des [0061] The term pol ymor ph| sm

N a o o "



nucl eoti de pol ynorphismis a single base pair change.

[ 0062] As used herein, "exon" refers to any segnent of
WwW@eoosno@rr upt ed gene that is represented in thECTER2005002086
RNA product. [0063] As used herein, "intron" refers to

a segnent of an interruptedipene that is not
represented in the mature RNA product, Introns are

art of the prinma cle t S t GHRA3
v 0 B oo Gl i B p SUBRERE 5 S PSR
allele. MgtcqrtRaIEly, SGBGAieds shimed aliwss i growthgate gt EFPOH*cﬂOn’éne or
CGH' refers to growth hornone in native-sequence or in

[0048]‘”"”@:5‘&t edl 9% NEnigd \Fnlirp@eﬂsﬂm§0r%06een\/\/6mblteer inn@ialsr @k treatment with

or reconbi nant.
ccomAoN N S A= U00 o o RN PR 3 gl o respone
of grovaivbioédy t@freamaem with GRN tThEIGHR B ll¢ihwahprasant inBipatients, of which 9 were

o B ET5Epti et LSRG s s . e

rGH, itnscihundethai cildren We@qddrpe xR é}llelgﬁ{ewpqt 8&&&9@%} E)ay %eg treated with
(GH. YroltfGRIBBINAEY 10NA+4 eEsrel/@gfter biecasd iohthespyritt Fraidien w:th GHRf1/
somat ot ro sonmat r 12 +/- 0.50
ooy REE T2 R G YL QR o o
cm/yr imchéldreamith lHRRIB/d8 weodyReenirhe GRIOBBICCERHPE WsFe SOREFG éFnW“h respect to
other kga%fcgloé dhﬁwe%gbtfc' @r@raoﬂiﬂé‘ﬁc@r abhey ger&)nﬂ(egyﬂlabre(bf tl[né)(%-EE] sequence is
ereln ro n eptor or "GHR"
terelprepercsied e TR ER GG AleE 06y | n
nati ve-sequence or in variant form and from an
[0049F OUT B disndse¢chaove dhauprasent isyertiprepertainsde tedisidsf HB%/{ fraceggomics and

pred|ct( % Eedn%m @ﬁ}gpqﬁaﬁtﬁﬁ@ a§sla% %ﬁbstlafasmH ar@ismbrterifgHRd8al trials are

| es inclu
used fOé@@glﬁQﬁth (qﬁﬁuﬁi(ye PUIRERSS 1P ehegly JF%I ah d?é“érnééugg%ﬁmﬁlﬁ%ly, &_Ie aspect of the
prese\M tnhert’ubﬁ rBlgigano nifdgnugic sagaysntoe. deiagninioe dSHIR rrsetain " adfey ucleic acid
expres%)_lr]z\,#nI Sipd Qor?&t %%Ié’gn&%a%p@éi(elg%idae ngeRfim, GEl, 1isEDS 1 Biersby determine

exon 3-cont n 0
the rphwe tobram BPiRdaele nEHE desPIsEs: P%“'%‘ V)P %(%GE’EF”% VQ{ &fexogenous GH
comp BQﬁdﬁpemié fay desesfulbesb fordetdch ahetkerMneindivitiyal mffhcted with a disease or

dnsorcgy o ésf I%tprgsk( o;gg\%ﬁgﬂg 6(‘1&)“1(%‘ ﬁ%s&?ated \Wﬁ‘pﬁlﬂﬂﬁsﬁE@@Hheﬂ'egdoﬁse or activity.

nce | nc) udes obut fe tion, or diabetes;
Disortigrsrior @anditions frwolyiag Fhth eFtiyly telidsd P'EPé‘dS‘?"HreL%‘??éy g eg|”!
acromaly’d? gigditidim EoBditiSr3nt(chOsbid, bel ascanlapert witreldlcthganisi mabeyogenlc lipolytic

and rﬂrg{ez{ %Refbgh% %ﬁ% g% S(]eoga- p (gnﬁg%s&lat%mg eébghum uhe nNd‘f@el@tentlon metabolic

syndremes;dhmxg aadyle@-lﬂscpmqﬁ,eqancer,, qqaéqlqj:oqleegsq fnd f@mex}te&%gp a? léejmventlon also
prow&&gﬁB %‘({%éfstlﬁqgﬂ Bredichle) tagé%iygﬂaoﬂﬁt&m@hﬁ@ whdtieert @r mdlVigHR is at risk of

develggmg Wedl@[ﬁ@e?nsgg n%ecg grh éaﬁFL 8ro tlvtgr Fé%r?@%eth %i-ﬁihs and GHRiIl

isofoln® diin b rRdedyed trd riglegical sane. tSuom gssay%cqnmeaeg@@r prognostlc or predictive
purpcesqul l'{e e%ggrogﬂﬂﬁﬁlcéw el A iRl pot to-thy BlﬁdedbfZa@dlédBdertcBaracterlzed by

or asgpqﬁed \g@'qqu@ﬁ]@@gd @gRgegp%geeeC?oggg mrlgr eat%‘[l alst(reaq iy of érﬁé{écﬁv‘a amount of
GH Joasdt gfslejékd)attanﬁI dni Ulipeané haig dortsistams widly tbeir genetic potentlal In other aspects,
the lr&veﬁtgqeﬁl%?ev REANE L 4 t| F#en@elh% nfucgo%ra?éWGHRHB/Qthl ﬂét@f(’oﬂlmer activity.

ey y con e stringenc
Suchggenisciaald eeefiuifihg r‘reﬁiﬁ?ﬁi ?fd%% gREEmeniNe! CP%%&@? of Q'Sm"ers involving
GHRSREWGNCes that are 100% conpl ementary to the probe can
be i1 dentified (honol ogous probing). Alternatively,
stringency conditions can be adjusted to allow sone
Defio8fat chi ng i n sequences so that |ower degrees of
simlarity are detected (heterol ogous probing).
Generally, a probe is |ess than about 1000 nucl eoti des
in length, preferably |ess than 500 nucl eotides in
| ength. [0068] Typically, stringent conditions will be
those in which the salt concentration is |ess than
about 1.5 MNa ion, typically about 0.01 to 1.0 M Na
ion concentration (or other salts) at pH 7.0 to 8.3
and the tenperature is at |east about 30 C for short
pr obes (e g., 10 to 50 nucleotldes) and at Ieast about

~NN O~ s o

e



formamde, 1 M NaCl, 1% SDS at 37 C, and a wash in

0.5x to IxSSC at 55 to 60 C. Exenplary high stringency
wae endioedoons i ncl ude hybridi zation in 50% f or rePETER2005/(0R086

NaCl, 1% SDS at 37.degree. C, and a wash in O i xSSC

at 60 to 65 C. The durationldf hybridization is

generally I ess than about 24 hours, usually about 4 to

[0050] Spg'[‘:l?eg' l‘]%grg?ag&ent“ %S %]e e-ml% Jeﬁ&t@a &@ﬁﬁ:}alf éo%po@r‘fd a mlxture of chemical

ectively” to ,
compdBiFE, |a brploglealmrcamcll@ue p@feé@béy ﬁcpeaweafrrtnrtleﬁymo?” Sxtfact made from’ .

brologﬁﬁl%ﬁér%ls%bﬂaé"@cfe’ﬂa Igfan@2RAl 6 dninal{paaicilaiymadrembliaheetisior tissues.
t |l el es. For exanple an anti body or a nuclelc

specific to the
o TSRS VAR b3 Sl Bl o e
respoleh i angedicanieot arfagericambe defiverasoromprieings redagtion st e Symptoms related
to a dt'sgg% & cfo it ol exéﬁl’rﬁ?’% poSive rrégéongé g3l o @antdraase iirsheight or growth

o b A0 LR L BLch B St REL Sl rsponce o
a medicHnRB&m Her detihaastmmprisivgkitheng laGkiRf' pgsitivé easpdyisy 19 thegneglicament, or
whichiSad® tod% 5] geag‘l?efc%q{ar%d ﬁllﬁlﬁﬁgdﬁmlrﬁﬁraﬁ&l &G rhédiaiche group

cons ornmone deficiency (GHD); adult
row h hornDne defrcrency aGD); Turnesr's
[0052% hor Thetegp (RYYPRRliEnFER? é‘lllﬁ?‘tr F gping eaﬁtlat“ll@‘ll’élega%etb the length of

the p(o@%) thlisli papaitidy, Coligby@ptidest abdirmotéihSSyre iveuded| WW”blthQ telefinition of
polyp%ﬁ? e%?ﬁ'g tél%;ﬁv%b dg%q'lolt ggercg e%lbd'éepog{ %e@shl&?ﬁt@&%%&rbf polypeptides,

ncre

for examplef Polypeptidep V(l’@q lpcluqq 8 owépéqnit ﬁgach ptn?j g;@ﬁ%}ll gtog&se acetyl groups,
phosp%% rofp@' llpldjrgioup%ﬁ@ th@ like bh’é(ésprSsslﬁmmhpdseecdly}StheltwhIpolmpeptrde Also

mclud&p% Od}ég’ffﬂérﬁﬁ gg tgpé acglntgégcgrg%? g&ﬁ% %mal%%r@? 2% amino acid -
(mcludrylg,pibras(aragle ﬁhna@homlly @ccmrrg]grarqlqﬂ ?lﬂd? ang(}p) aqr%wg] ?j‘lly occur naturally-in

an url?é?lﬁga)ﬁll')@@% sys’t\l,‘?@ ReAiSd &MME aEBEfrorMamnRilisysysemseic. )Emll/peptldes with
W ETC QN T e

natur@lyacturdigat ur.e due to gl ucocorticoid treatnent |n'
children; Failure of growh catching for short

[0os3j" emﬁthls’ rlél'?mc‘lycbrﬁﬁl%t p&@&%‘nde&’ is UisBd BEbinamictalitapsypeptides that have been
onega It1on

artrfrcggg 6'8?‘%&9@&"% vi/lﬁch| g)&pélaeeﬁ %quctwgkggslgegoélﬂg Eeqﬂ%%e@ tpgt are not found as
contiguads polgdeplide &naémés i0 trirfivitial patucsb erirenregng oagsr@teir r&lypeptldes which
have\geemeﬁpe%éﬁ'ﬂcﬂpg rebBhBihark BbiGkleBie. M0Od and sl eep

ers; cancer; cardi ac di sease and hypertension.

Di seases and dlsorders i nvol v
[0054]nc| Jde tegqﬁmrlrgeﬁ’_ffno@@& spleggc “%rg\?\?_b%re as&gmetncgR/h%%{sncomplementary o
a target hudigbtideredoabakiaad syaado byleidiae th thotaraehnuslestideoreauance. TA grimer serves
as alﬁumgtiog_g% iGC{oF ABgotRE oﬁcﬁ’ﬂnlbrrlzﬁ@ﬁ ldataTﬁﬁd NBitheSNAI PBIPmerase, RNA

e copy gene that spans 90kb of the 5p13-12
polyre¢RLsrAS SYREE URBYTBIASE- 1 t contai ns ni ne codi ng exons

(nunbered 2-10) and several untransl ated exons: exon 2
[o055j0desTHeqér eobei demales peajetinadiauciex aaisl s@gment Jorawicleetisie tapalog segment,

e.g., dooﬁ?@ugl ’uldéJ l a%r %egrgg%'hgrem?mgﬁgegrn g@ dR8d ttaé/@?doégﬁ@r@ RB&dXIcap&ynucleotide

sequemearpresemsmdﬁ@”@ltl%e?f'dabwec 9%k Sﬁ@ﬁ?& POTS d‘ flpqidg sequence
comﬁlérﬁé‘ﬂtér?@fth@é@clﬂ@p&lﬁdae&}de&erﬂi&he& foe idehtifRd. ami no aci ds
hi n the extracellular domai n of the receptor

[005% 15 5 tl\erem (al'? 8P ;am;@rl?@rekto aahcﬁaég%a@ BarblEBBkined from a subject of

i closUr uence 1Is
interesior pm;nleea t4sbpame ¢Rp heeefteql@glr@éﬂu'%le&v|38@§‘)rt°ﬁlésamp'e or tissue.

nucl eoti de sequence of the genom c DNA region
surroundi ng exon 3 of the GHR gene (e.g. GHRf
allele). This 6.8 bp fragnent conprising exon 3 and a
portion of introns 2 and 3 al so conprises two 251 bp
repeat el enents. These repeat elenents flank exon 3,
with the 5° and 3' repeated elenments |ocated 577 bp
upstream and 1821 bp downstream of the exon. The
elenents are conposed of a 171 bp long ternrnal repeat

g - p—



In particular, as reported by Pantel et al (2000), the

el ement | ocated upstream fromexon 3 caries a cytosine
W@eoopoedori on 14 and a thym ne at positions 245PEntB22¢8302086

whereas the el enent | ocateddownstream of exon 3

carries a guanine, a cytosifié and an adeni ne at these

positi ons. Futhernore, other sequences of viral origin

[0057@l egmg . tgﬁt]k atﬂg Eﬁ(e(?tptyge Lrgor]s%]j dr:l_ Qr%hﬁd ﬂle ofl 8nd refer to any

sSurroun
C"mcatibrdtsﬂmhetle,u dtpaAble 21 lnenuse L’]iﬂaF‘P{éb'? FrEoRerii 2 pigpysm such as

sym ptBrh@ O%Rg%c%nbﬁﬂy@o & QRb@el6r examplRgTepicdy t@nerlm'ER‘tmrt’iloc Fphiegotype” are

dentic nce to th te 3' copy
used hetﬁ"é?\f‘t raﬁaétf? aBﬁnd@C—Ltéﬁl S TRIPRTEES %n l’r"@ géﬁ sequence
- of the GHRd3 allele in the reg| on of the del et ed exon
[0058B i sTishoanm ToRnatypehankisaed deted Grierh U ddeniiiy 2of JB% Fileles, gresent in an

mdwrcﬁr'als&J D34hSle. OfIn ‘Mé' c%hteﬁte&ltl@é‘@%sérﬁ MVEﬁthngatoq@e Ipesteriisly lpafers to the
ref erence.

q

cescriipst et s eer Tt BRY Y CLrmanter a1 Gegpng’a sample or
indiviqual fppediibld ésolverndeiemingigdne spediic dlielei cavied i amBpividyal-

i ndividual carries a GHRd3 allele. [0073] The GHRd3
[oos9p! Ot ?h{ AL 8y ﬂ@ljef?’rt t'oor@feiafto %X\@fﬁara &l £ hensotifie @sguence. For

he uIIentthH g ﬁtj%%“:&ﬁq I%ﬁ](ﬂf 22 am no

examplg; aiglespitthi { FW@CI%%‘F? %"é’le'i“:(?l"é a %8 S r ecept or .

Any known nethod can thus be used to detect the
[0060pI €S @nweediiergin, G4RdGn’ candGBRRhsqmrmt esifer to EERYBeriAg theHrEencoded by at
least %X Mol % ébt? d@lllﬁcéeﬁg ' Exatntlﬁ‘ésr ot EHACRBEh fiiude GHREIN and GHRI

ncat e orm as a "high-affinity grovvth hor none

POIVPB‘PTH% ng protein", "high-affinity GHBP' or "GHBP",

referring to the extracel lul ar domain of the GHR that
[0061Gi I CThattes i"wolyoiomhibmenas Lisatc héreinsretess do trBPCGUTeRGEY @l Bjo or more
alterné C('(%Srﬁ)n{l Y@Eﬁueﬁ&g HeraI'IJ&t Qétweérﬂ-%ggb}no?{@'drff&&tﬂgenomes or individuals.

rino Tal a
PoERWOH if6h 5y CORIEN 16D MAGHL meERSABR® 2L Ta5G DRIy seauerce cr
be chrﬁdCIﬁfa mep@gios a A( Goyeoiphic, sitt22s RO GecBY 2t (viBPOJhe variation occurs. A

d t
o A Sl g choom b

nucleatlde potvmomhism is Iaﬁ%lgtbasepﬁvc 4We7- 1823 (1986); Leung et
al ., Nature, 330: 537-543 (1987). Various nethods
[006 X StAsfl!ééd rmauﬁuremmg refiars et dngsagmEtiBPar integaptetyanedhat is represented in

th the preferred nethod being a
the “]a]}/‘@%h@ r%drﬁifévt ed i munof unctional assay (LI FA)

described in U S. Pat. No. 5,210,017 and f ét eté resented
[0063er eiAs. UsERHRISING OB TeiGHHP P SEAMERt REAbBIEITERted §oNs 10%)s g PP
in thé %Ed?@ﬁﬂl@%i@ddcﬁfﬁntr[oﬁgzé] paFhe thenm&mdiry mnclgdlUEangnngt/h;dage spliced out to
nmet ete qsin i mni shed GHR
pr°d¥°§§7ﬂ:§€é %ﬁﬁtra %?@ggwn an | ndl v?dual who is
hormzygous or heterozygous for the GHRd3 allele
[0064) ni rissised hemIR "gromihharporeafr (G refers feggr h|°E51i‘°”8>t’h'Pf'1$' Vgseaquence or
in vaﬁzﬁnt ¢Hrfi ﬁﬁ%ﬂﬁar@d&k@%hﬁter r@(@élea&tr@ﬁc of reporoidnh Examples include but

are r@ H@'}?8§¥ Hbm?rhgrro@{;r anaséﬁ r\”gﬁ r?E gsdﬁ'atlﬂa_ﬁ%c%ﬁtwngﬁ @W%th the human
nativaNselqOetiow i (€t adxamhle, eewmfwﬁusomtotmre be?’g@il’j’@'n{ ofNd recombinant

grow@% rgo_’ﬁf &/Gt%l Mﬁk@refe%{o%? G@Qor'd@&a%@ﬁ%d&&ediby%éﬁng lbedcombinant DNA

I'sS predicted to be

technolagt lﬁ%!lrﬁmgoffonﬁl’“@'artoétES‘PtVSP‘”oﬁ%@r"{i@P §n‘tj P%gé{tsafﬂr'ﬁ GG grolecule may be
an abiéHt ApaMidonishgand GHRhiata @eticular amboim EHHRGH atdragaly .or a variant thereof is

d.f.rqe;ferabtwI sall%< Hisorder is a disease or a disorder
modified; SIRITRYY BRFREYHcanpl es i ncl ude treat nent of short

stature (e g. preferably |SS, VLBW. o GA),r h
[006Bbesi Ay Usechherein cﬂﬁOWtBrhOHP%eteégmora@f oﬁﬁ@alr‘f}erﬁrm the “growth hormone
receBto@ AN tisd 1R Bbet dr M Sarifii foim Candl fbnbenyase.ocs, athetienndtiral, synthetic, or

actogeni c, di abetogenic, lipolytic and protein

anabolic effects; conditions associated with sodi um

and water retenti on; metabolic syndrones; nood and

sl eep di sorders, cancer, cardi ac di sease and

hypert ensi on. Pref erred exan‘pl es [ ncI ude agents t hat

' ~ O a2 =

o g,



(GHRdJ3/d3), or a heterzygote (GHRd3/fl). The invention
thus preferably involves determ ning whet her GHRd3

W@ eab0060GHRI | i s expressed within a biol ogi cal PGHIB2E5/002086
conprising: 1 a) contacting said biological sanple
with: ii) a polynucleotide tthat hybridi zes under
stringent conditions specifically to a GHRI3 nucl eic

recomglln?rqh a'régitgr(r@o C lex&%ag&ts' gee F\ﬁtas VA %eZ@ﬁRH@ Q@iforms Examples

i ONS 'speci nuc
includadiuahan cgrowth |h))rna)n§e|peqp[tcmthHBb|vm%ptglr@gqul trecomblnant &HR with the

humar® RAtRE by Rhve. bAQ d§edtﬁéreﬁh Grikt3” rwéry peat bxde adubtar iseform of GHR. The

term @:itﬁfel’crte%gs; T}SEE ﬁ(%ﬁigoném ?ﬁlg sto?orrﬁ Ctl‘hé/ Eh}{ GkNrF{e&g @ﬁ@ge%?ut is not limited
to theglotypentide absdnidat indirkarek dhetbat Mgl(:ﬁﬂndggmgl 1&95 )Fﬁg £(28:879-8fe incorporated
heremq?ydre@%n% r%ﬁ@rg{s@-lﬁﬂ IF\(hUC@S %é’ﬂ léjn& AR Ero 1Y pdiypEptiaE @8&Nib&l in Leung

bsence table pol ypepti de
ot L. Nouie, g SERE SO0k Trarr st iR R R B0 7] A
detection of said hybridization with the
[0066PO! Y TS kemnt 1OHHR g@rel Wi UBdchoGHRIBIOANRIEPT genomic, gRRA and cDNA

seque%@%? e&%a% ?%l @xf-lth?ﬂel §d|r$g1€ih€%{ré(r%la%| %Q@ﬁbﬂyd@glons of the genomic

DNA. e'f(fpﬂ"ég% SaHRoeE” @isgaﬁnﬁm%%?ﬁfﬁsél"elg? ﬁfl I};gﬁﬁ/ geé\ed%u[cg @Plﬂga GHRd3 allele
and tffGI9 glieleybr i di zation with the polynucl eotide specific
to a GHRfI nucleic acid or of said binding of the

[0067?_":\>f e %eehlne%h éf%t%%laﬁipc%ﬂ&h&‘é 5snﬂ{eﬁ@éoe§on'd,ﬂaﬁs é‘rrﬂie(i1 whidhfd probe will

e oris ex ressed wthin sa
hybridhgectp dip 08} seqqqz@cep’@ ablytgreflerjdegrge H}qnﬁ% Pther %uences (e.g., at least

two- fdf@%(/&l lﬁhoﬁ@b%dﬂy&hhghni abmcmrmns; sral séehedddpgnatet eod iwilgbe different in
dlffer%rgl ST en(gr: egg -1 llﬁme Lk r#%r\é & L B lGEatfbﬁrHHB/'oﬁiNQang conditions,

ue n ce; etecta ¥ nﬁ b
targemqamcemseyare Ree @prablle@zentéra|t<athaerqefan Be i fEP epmalogeys probing).
Alten%ﬁ&e‘?f fsf?ﬂgéh\éy @omiob{s?lsdrb/&eaéﬂjui%deb aldw ephomesiashihglid segeehces so that

Iowerﬁi/eglfe@? P%%H@?B'o%{en Hg%ftgg Elg%golg’ ou? ﬁl}[ob‘?\gab@hé}gl Iyoégro@e Ir'@IE& than about
1000 anaéofidexin ppgthworetemblyress drhnBep 9@@(3)1;11% @@gtﬁ

el ectrophoresis, wherein a first electrophoresis is
[0068§t ai AgcAly, Sfifferi suRuRERMYBeaRsbedn Wd@ANte ealecdersiatiores less than

th t o
aboub} 2 ygllﬂg g)n tg/puéaélg %p]%uéogla ?‘}n‘ﬁéwﬁng cow?c%{\{ré?iron g&' oﬁ{é éhg) éttbﬁ 7.01t0 8.3
and ta€ tethperatuae fis aﬂll@gt armlut 8 ripfoe Shqwmbﬁés{e«sbﬂ fith foh @ucaaotldeS) and at least

abouF h@"l ggbrclgh%; gﬁﬂp &.§.F 9@ ¥h%ﬁtSOSrHJéleSﬁ‘des)alwm@@rntoaﬁdmdmg may also be

i ol 0 ] e wit oun

achith 4 6o IO B HREFPERGL S90S B0 1 RATCR) £y low sirngency
condffiensgincludeRiNAridigeionniits aDMiEr sdhaion eh 80 tre85%GHRIBM{sicot &4 NaCl, 1% SDS
(SOdlﬁH %8déc§@%1 ep'tﬁgt% i ﬁs(? ré?\ﬁ Qr{) o@&@é@(é@x%C%MNé@lm 3 M trisodium

| [e]
CItratg)g@rﬂo tp §p° gequlqﬁ)g mefifseie smgﬂllcgr%orgcﬁtwg%l fuwﬂir@lzehon in 40 to 45%
formérﬂ@@' 169 Nage hed SDsiat 3t° pr arlea wagdab b&x af 1X9P6rat @5 o 609 G Exemplary high
strlnqﬁe@cy ?%ER N Orlp(geehy%nhgan% Sdgﬁ(fa’orma{r%ld@' £ MARLE), P9088s GiedY.degree. C.,

crd, or
and & hestenfq. 1)§l$@hat§§ te A5 @|H@rﬂ}@tI@@p @@rlgjf_atlgp ig gggltallyigss than about 24

hourg’gsuafﬂgabc;tﬁ)@io ot Phodk0 nucl eotides in length and
ufficient to speC|f|caIIy hybri di ze under stringent

[006§]S|n{.:j a‘%]eotg%} Ef%‘é% cf 8[’ SB%Cé Iﬁ; Fﬁae %gf&tﬁle[)&l’q‘selgnoé{f to a C?HRﬁ or GHRd3

nosti c assays
alleld feterd \emrdnitiootyar e ndeleic aplb @Idjlch@(@ipﬁb e Eq)@s;qgl}mrgfqﬁqtv&qelnghe two alleles.

For é%mgPéié@ér?fob!d;}@@%lefc%d%&mttb R@ GIIEr RNES @mast Significantly bound the

t he GH rotei eic
GHASR Bl Rl bn v 0! J1 A RP Ry USR] Siiocs 0001 for GHAI :
sanple froma test subject and contacting the
bi ol ogi cal sanple with a conpound or an agent capabl e
of detecting GHRfI protein or nucleic acid (e.g.,
MRNA, genom ¢ DNA) that encodes GHRfI protein such
that the presence of GHRfI protein or nucleic acid is
detected in the biological sanple. A preferred agent
for detectlng GHRfI nRNA or genon1c DNA is a | abel ed

. pea or~C 1




binding to the GHRd3 protein. A preferred agent for
detecting the GHRfI protein is an anti body capabl e of
wapweiobdocal |y binding to the GHRfI protein. PredEmHEDIF02086
the anti body has a detectable |abel. Antibodies can be
pol ycl onal , or nore preferabdfy, nonoclonal. An intact
anti body, or a fragnent thereof (e.g., Fab or F(ab')2)
GHR%?%&Sn%&?@% Hct‘an[j’ ds Er@f'e\:gb]y] ALk ek 'thé’\blﬁcmnd RARbEtedtablé BE currently used

I's i'ntended to enconpass direct
deteclicatmedansg of t he probe or anti body by coupling (i.e

physically linking) a detectable substance to the
[0070P' 0b¢h@ﬁerﬂn’fdisbénéyor aisord& hvargng GHIR® exefetablpgkiersgtoo digease and/or
dlsorijeh g?lg?tgé ér%&te@? %er&ll é r{sﬁsgﬁé g g'i'é(lYtW %hn@'@ogéﬁ‘é‘l(enéyewt adult growth

I ndi r ect

normarsieTiongy (AR EUTE RGO GToR Sﬁqum”aﬁﬁ?%w fergergtional age
SG.A)El fl!ﬂ H&Jtrﬁ@ GR&H |siétLJr@Q@SG} dvérgaen ity waight basy)amdd intra uterine growth

re’tard@gﬁp @Q%@&t g%dgﬂwau f)ﬁ\dfqp &’ @PJR& QérLPIn§Lgﬁ@entcp %RI’) L Aids wastmg,
Agings eicepageviRatiahFailp@08stic Fipeostse Ewptrl@ ﬁyﬁft@*gilqpaﬁ l\élmﬁysg@physﬁbromyalgla

Osteqpppoglg dﬁQmB@ le&FJel‘éd @eﬁﬂe%he@forﬁ@ digeagd dSkblbﬁl @@blasibs; Traumatic brain
Isolated froma Ssu

injurye 8yhagachngrid fuqumqﬂrga%ﬁ, Nogpan sv\%ypﬁhome aB%Vﬂb gg?rom?hérci’&gtﬁge renal disease
(ESRDh Bofle reabiv sermetihedugMdtdmlic swgmneoﬁh@mq)rtbeld (Ryepathy; Short stature
due tg; gﬁjticocort?c%{aq}egﬁﬁ t DareRY iiGieNot %%wtg%gl@lﬁfhé: fdPNAork Breanature children;

sa einvitro as S 1IN VIVO
obes@xaﬁgq’ugn @lﬁbqﬁns?,a@ro[n@@ﬂy“oqbgéggnysa} cq t@eﬁl\%w;h ?ould 8e associated with

Iactoé%ﬁl’&:dUlg@étéﬁeﬁBNfbolyMédmotblﬁ rainisatio etigdts; icohditians asseciatad it sodium and
water r]etepho&y E(j{glﬂ I riaa %Ie ncﬁéoréerlls \é!arwef) g%?alarb‘lsg'a’&sarqu{ypgr%ﬁﬁﬁ | PReases and

protein 1nc e enz In V\?I
disordersninvolgiog tﬁi‘lﬂ p@iﬁi@ﬁhs incletq GAD) 2GiDs 135 ofL8 traumatic brain injury,
metabmmﬂj’n@ér@w@hé@@n&ﬁﬁhd mrunof | uorescence. In vitro
techhi ques for detection of candi date genom ¢ DNA
ncl u Sout br| di zations. Furthernore, in vivo
The’f@l‘ﬁ‘? %@eaggprc?eﬁ'ectl on of the GHRA3 or GHRfI protein
i nclude introducing into a subject a Iabekpdf #i 212 chromosomal
[007HNt | e yumpoEHBSRRPIsE swtgr?ecoahewﬁdm} spajls RP P dprdd 12 chro
regiof ﬁtt&oﬁlalﬁgﬂl‘n@@@dlﬁg\/@(omﬁ(nlﬁmbemﬁl 56) prdeseeraleunaansidieoaonngxon 2 codes
for tp%cstl\g{ﬁaha]gg[%te[ %gcg'ni]b g t‘(j)e]} %tcgoggo?%e %&t%glﬂﬁﬂ &Jf@a‘m neg(on 8 encodes the

e bi ol
transsr@mplape clomeiai ang epmst%iamﬁ Hbpreeds &e %’FOGI?P‘T‘I‘Eé’OF@g‘t s (?scussed above,

the ﬁéﬁ%&cbrote/ﬂ Hﬁér@"ﬂdrﬁ/ ‘iﬂey heﬂah@ hioHel pgiacadletvang|22 amino acids within the
contal n

extra@gl}q@mdem omﬂe é&‘fﬂP@§ %ﬁnp m%ttal? ? 1 9??)3 n%ghifgécxgsrlon number AF155912,
the mé@cﬁsﬁarer etl whicb| seguaraé is ammofpordtes hersiar m‘nf@‘arﬁmee previsles tthe nucleotide

seqLBXc é;étn!oll‘ﬂﬂ%Nm AR shik Mg %k@?}l ®6itthe GPBGRhe ) GHRIl allele). This
Tent i so enconpasses, kits for dtetlr(llgn ; 251breeat
6.8 Qprf@@@ﬁ@t@omprlgl%emﬁ@gd 2/pqitigp o ns Zp?n X %0 ¢ r?& wo p rep
elerr@ﬁt@OIThﬁseDweat Blemehts dhrigéxoal3, sinihe &, akod r@eawgle@menﬁéocated 577 bp
upst@]amd%r}% C%%?r%) @é&@ea’nﬁgp h@deXSPnWH@en%nt@%%n@a&@b&% 171 bp long

oteln or bﬁ to the HERV-P
terminahtsbeat A1KH) dfagﬁlemaf@@”l é(ﬂ‘“'@é?rﬁ@)‘?ﬂgan%‘ls r%\t{;‘ié(f'i‘fs ‘ff%@g TRl
fam.@e(bsa&al 09D Gl Istdye,08.69.1(1987) RNArburugesk(Coffingd. &l , Hughes, S. H.

ans A, on . del or i Al Nt icoff siiddror, NY). The LTR
Vam&‘ﬁnﬁog @r—rﬁ&f pe- &A‘gt‘% i °orh rrEeilA i %1 ﬂ‘p‘% an
is fofl@veddayrep@atiprigpnt a]eneslwumter@fon@qm%wﬁértyp@wvencg?gm” A. F. (1996)

cur® bﬂ%g@&gt '"335"66 798748, n@lﬁ@ SeqBNR df thetiie 25BPlogg taplds referred to as 5’ and
andar

3 reggﬁttagoqge( @@HFQI ﬁfgmg %@%Qprfa elé(% Q? g?steﬁgrsﬁtﬁ)%lﬁﬂgﬁg a'nEI 285 of the repeat.
In phl’ﬂaﬂdru@d feporsedftyr Pantsl agalt(B@O0k itie elgng@tlg@ted(gqmnhm g¥on 3 caries a
e 4hd Mas! whéreds fr@béigment located

Cyto?ﬂe a@%@iﬂ ggsaggléﬂgghﬁgr%t?%&g'gﬁ{:%@gs t he preced| ng

di agnostic assays or the follow ng assays, can be

utilized to identify a subject having or at risk of

devel opi ng di mi ni shed GHR response. In particular, a

GHRd3 honpzygous or heterozygous subject is identified

as haV| ng or at r| sk of devel op| ng a dim n| shed GHR

- oy

.



expected to have increased GHR response or GHR

activity conpared to a GHRd3/d3 honbzygote. Simlarly,
w@2@biR6D7E | honbzygote is expected to have i ncPEHBERA05/002086

GHR response or GHR acti vi t)é conpared to a GHRf 1/d3

het er ozygote. [0085] The pr énosti c assays descri bed

herein can be used to determ ne whether and/or

downsﬂgﬁ‘g rofj!a%1 4 il apﬁhaﬁﬁl@ Abpbdirl dranan’ @@hine at hesijstiots. iFgthermore,

ni st ered ent whi.ch acts through the GHR
Othef%SPWR&%/Oft"Sa'tOF‘S'BtareJ°Wd§gg‘ﬁ'ég‘3?0 di sorder. Thus, the

present invention provides nethods for determ ni Pfg .
[0072)het Trer GiARe3I bl etectompsipeshe delgtiancal ieverl § and 6fACINg PTIgHT of introns 2

and Sa%We Al flaé’?lgl\% bR dibe céﬂ’fﬁn@@%h@@ﬁ&l prMRO/IThl(ﬂh is identical in
i's obtained and ,
UL e e T T
the GRS anak liy theondgionGhiRhe defetitdeexonod insfedvei i @@nt@nk accession number
AF21(§6§$yﬁ%4ﬁ§§sgre (ﬁglmrllc\%%e&ﬁ%ngf q?'irﬁ:&rp@lgtedﬁetr&ﬁ 'B?tréﬂél%h&’e Based on the

el c acid expr ess
GHRdga@nd GHRJI seeuaies.dpwimeBatHOHRPENSAH R GHRFIF aﬁ?%?reﬁ°}¥p%?“des can be
used B%{eﬁhlﬁe ARtRer@N MoRsRIbJArRE a@tAdBiatisle.can al so be

detected. As discussed, a subject displaying the GHRd3

[007:;8”62}r ey gglrﬁgg §r?t8bgcoﬁtéi£fé 'nazg&é%ﬁc& eflot 8 HAYE 18m the ful length hGHR

sai |ative
(GHR#) Isyud peletionrah 22 dindis] @g}qsn@thtnﬁgmelb:}aé%gmﬁm&? “}‘?défeé’f"é Any known
meth&céa?l thl[so&&@s]ed li& détaétgﬁe Br%ééncb@Cal{EB-mch:e Gathfii motsinr &AHRHNS and GHRl

may %Qé) bggjgﬁpga "}tgelgwﬁﬁug%&}t dqurgnh or |n géedﬁgrg? F Qt'w?@é‘fﬁmt? @fbwth hormone

bindifgasein’s i'gnatrsty (IGHEF er éﬁj@ﬂ reteﬁ@géq the exiEaselyfar domain of the GHR that

circulRES B%H Bhd tun¥idh® a8l b HBPSA 86lefarEpeaiet (Yrhéryant Rlerington, (1985) Mol. Cell.
Vi

I ndi

d
Endopripele 65 455 @wﬁv&md Grbares, (8] rooRidi R Rh 1488 Hded Bhner and Roos,
Acta EpbodipslbgieanCadent. el ZZHRQQB@'t €1990), flmlud@gamgp eBwqqqgetoﬂ J. Clin.

I RRLpRbe e CtJs CM. tikvetth@7: 1817-1823
Endoa_r]% l\/r:éE él 2: ﬁ::i‘hnﬁﬁ"Wé ?e%ﬁrﬁéanﬁb hatingioh & actisC ebth

t
(156Gt ok B 51 64 1980 VPR g 17 gkt urtna
GHBpﬁrﬁﬁ&ﬂrﬂbzlré’ avaname agfarthe |pmf<medagmud et a ligandsnedigted @A unofunctional |

t an
assa%{lr&tégé%%s" d 'ﬁ/@sﬁs F%{re era 19% g&gg‘ifﬁ’%mﬂ a GH protein

or a vari ant t her eof capabl e of activat |egn the GIR
GHRg? andiorGRIRI [in Riageeshesy HsaPY AN FYPHRICO8MS S nent s, the

agent is a GH protein capable of binding but not
[0078Ct | Vit i ingertibre tiEisRorpTiddse methods oh. deteciingg ands giraprsing diminished GHR
resp%ée é{iﬁ Cﬁ%@r@?@kh%lﬂdﬁal%ﬁi ﬂ@r%i‘y &E‘&r"h@te?dﬁ?@dﬂb ‘f’d#aihe GHRd3 allele.

rmne

e L, e o
activing ﬂl@@'pbb@i@éid bR dehedybirdztestivet drerr diagnosiogrjnciesesi €HB response or GHR
activily @qp«%h Eﬁl I[]vg}feo i& ﬂorp?z[ygcédggosr Sgg{gog)(g%gg%‘? ﬂ%%HF@MHﬁ@ %@cﬂ@ increased
or dipoished GERrastiviiy issrredigied focet ypaiyt in e tFpafrpRit Ry glsorders treatable

usm%{hgﬁlp@lﬁ*é #EntPh %&Q@éjth’égalﬁ"&iﬁwa) | PlefBakils said SiBoidat Bch disease or a
dlSOl’@.‘Rﬂgolerﬂﬂrj%\/ﬂ:ﬂ?[Fé(EOSI : Idffg’g]g%?% éner?e { ﬁ'hlﬁ& gtg{rpﬁgeeéjnpbgﬁra}ﬂ%nlss IUGR,

VLBWADr BGA), cabsiy, nbbcimebmdlabe:t\esagg'e@smahgoramﬁn@%&eﬁqﬂloﬁ@ which could be
aSSO%IJa{eHIV\gtﬁl|a({\(£#eﬁllcsdl£getd§%ﬁ% CiRBEIY snd ﬂFBIElnrﬁi’lekﬂid%ffects conditions associated

rise identif first po n
with gy s0g aYASr RSN 1oBS DS RES KU TPOT s Lo R iEiaf giioe, cardie
dise@deCard }ﬁ@@r@’rhéloﬁomnéfarﬁ’ed)éb(anfplels rictilugie chgahts '(W’h@lndetb%% protein such as
at.i [ | GHE r sitive

recol:"gg 'H%E %}?Ogm&g Gl i carrentdbltmssgdolr\r%lmg?q@h%g in

conmparison to said first population of individuals. In

one enbodi nents, the nedi canent may be adm nistered to

the subject in a clinical trial if the DNA sanple

contains alleles of one or nore alleles associated

with a positive response to treatment with the

medi canment and/or if the DNA sanple | acks alleles of

one or nore al | eI es associated with a negatlve or

- o e

e



account of differences in GHR response anong drug

trial subjects. If desired, a trial for evaluation of
walewg/oafofi cacy nmay be conducted in a popul ati oPCT/IB2005/002086

conprised substantially of individuals likely to

respond favorably to the nedi’/canent, or in a

popul ation conprised substantially of individuals

[00751 ! kelnaﬁﬁt orﬁerdeen%%gq"ehssﬁe fn@%ﬂfbﬁ‘%&vés%e‘e%m@%h@ﬁgﬁéﬂubjed expresses

hat [ on anpl e )
a GHRp piislecdasocaied gitrnarhlgcr@@ﬁeﬁ @gﬁqqrqgﬁeqﬁg?pqgée oJrerimanL e with an increased or

decreSdddtRIR ActifigP Lﬂe@érﬂnmrhg%em&bfd&demr&sal #GHR allgie ean be carried out by
i,ndi vidual s. In another aspect, a

at
dewcﬁﬁﬁﬁ%ﬁﬁ%ﬁgmﬁﬂgﬁ ﬁESGFO treat individuals suffering

from di nmi ni shed GH response may be eval uat ed

[0076??(;?8'%? Stfqg?r{%r{] q@ O?Q%flbgtdle@ﬂ%&f&_w I|—ﬁ[qsmgga subject compnse ashse:]smg
or deleuritiuaphelbed hist! szweﬁesmﬁ'é%‘#%%@ F FHl&elere- Qgé’ﬁ'&"%‘&)g whether a
subjegsm' daphickifett kd @RECOHIRRAGe WaHRIFI}) ea pibmmbtel fov ethd iGHRA3 allele

(GHRﬁ@/id@sgr(eaSjEelgsnrg;yg?tg %(ﬁlgsgstlifll)g'ggq%\%ggon thl.&’sdﬁ%eérla Heesr éée:ferr%Lﬁ'ng whether
GHREERIRIR BERN is éxpr@arseewmmé bidiofibaiisemple aemmssngar e

conte Iated in this ncludlng but not limted
to, SoPIREINg FAIY; b|l1°|°sgilcta gerl W% Zation (FISH U.S.

Pat .
No. 5 633 jiBGb palyrdickepife tPait hbedjzes5ur@lg5 stHpgent @@gﬂlons specifically to a
i ncor por at edgE hiody a£igf ﬁ&/@lnﬁ %byn&@leroﬁ&'é thBN\Kybridizes under stringent

sequenC| ng, anal ysi's, Southern or Northern

bl otting, si ‘P@Ideo@tsrpa‘?if&‘éﬁy te FHY Gk QT ysi s
(SSCA) , Rmse?dé?éc@éb%cédl)@@ptw‘éi’zw ,selan’c’dveil eingprcd GHBA3 polypeptide and/or

Got Jh'ot anah jepuabindinepideghapstialy Dy 2 SHar? bypeptce; and

el ecty) ophedting tre dreseges ollhiSendaaf hywjza@nllgmm&aesald polynucleotide and
i ncor pog a%{ﬁgzsggégél%ﬂm( 558 1@0&) the gFelsgnc(eeorgabseHe'e%f binding of said

Pat . ncor ora ed her reference)
and PCRdﬁsmle etplapligis té @POIWPEQ&W‘W@ S&chaﬁ‘lﬁﬁnt itating
gene sequences in for exanple biological fluids are
007ﬂescrA Qégc’ubﬁ‘ oMsa% h)}Bﬂ&lza’nm with 1 oiye 8@sotitie eygciio ks €HRA3 nucleic acid

or ofts&dﬁ:} r&“]%yn% I;lhe §Eﬁg§ﬁ|%cg ¥pepf?‘dedin£) Ea?@setﬁ?t[ &%géﬂ-lRa}'gllele or isoform is

expréssyd mitoih edatl seone. tShlatlarhySagigmm%ofo{salq)myl?ﬁdﬁ@thnhglthw?he polynucleotide
spec IX'?& F%?—IF% Riicidic BAS SEH salisihdtCorard GHRﬂI -glective polypeptide indicates that

o B LSRR, (BLSES Sy B Al TG E i
priméreRAd Mhelzitt sdid mgieridizatmusndstectatiaby Uete@mpubg/ drpseme; efpins amplification
prodm%ORSrlsfﬂ{gosﬂmdﬁgni%e%Hp% &r $e” @Jﬂ&?éﬂ)le%olﬁ)'eﬁﬁiees ah raﬁlﬂﬁﬂ;d Preferably,

e sin estr? ormi.s

said W@@tlm @rogéqtl if igtest erdf té\f ank9 %ecry@wqeoﬁlaﬂropﬁcg§31%olloweq by ethidium
brorfide éNdJ'oFTElrvﬁr stiningas a muné prefepred brapsircen asaldearfifiqatiomrogyict is analyzed
by tvypesgaarﬁ%fi %8lgacr)éaralge Qﬂ&th%h&Q?.é %eFeﬁ{egﬁargt e@@ﬁoﬁore@% éiéiﬁ‘ed by ethidium

cation process. [0092]
momma@mﬂasw&wd&nahmmwebﬁ@wn@e the genomi ¢ DNA sequences
surrounding exon 3 or the site of the exon 3 deletion

[oo7B]1 thgn %pﬁ&ﬁ enetrfoesm.eaétwe@ yhe pre&arBE bor eB¥dACces efjihe rd}¢Rd3 protein or

f
nuclgg &g g AR @ tﬂcré]? ream H'W@aﬁag%agdn%;ﬁ ?Bg%l géarepglécflrcﬁ@taggﬁ subject and
contastieg tHerbididpcahssniniglwitod cerhrounth gt 299t GaRak)p abﬁ’et%%ng HRd3 protein or

nuclg@ta%ﬁt e%ng'nﬁl{lﬁt JﬂlUﬂk‘:‘ I‘Q‘TklA)t et Qﬂ:b&ésCGHEGS GHRirakatl at the presence of
I Vi dua

genon TINR,
GH‘?ﬁ?I Fé%*ﬁ'l”é’r NYCIBF 3G is gﬁtﬁdﬁ%ynd‘ggl bohogga%amg)h A '&rl J% 8§ " detecting
GHRU3 ARNA o3 getiarhieilNABGI @l JabSled indeeit iakig raot@—mablgéaww@lzmg to GHRd3
Axshiid) 4 hahar ucleic acid, or a

R A B T R B e e (o pane

as found in the genom c DNA sequence of the GHRd3

all el e, thereby distinguishing between the GHRf

all el e which contains exon 3 and the GHRd3 allele

whi ch does not contain exon 3. In another exanple, a

GHRdS cDNA nDIecuIe may be |dent|f|ed by deS|gn|ng a

o o, s o s "




at |least 25, 35, 40, 50, 70, 80, 100, 250, 500 or 1000
nucl eotides in length, to the extent that a conti guous
WG pan/0afo7t hese | engths is consistent with the PEnTB2065/002086
of the particular Sequence ID. It should be noted that
t he pol ynucl eotides of the piesent invention are not

limted to having the exact flanking sequences

portloﬁ Wel;e%tj Q;g&tpdgs. & Jhﬁt;rgﬁlfeotﬁn%%‘ eNELt 94, 3ok &S 5o WEO@htuaéﬁldes in length

uence Listin
and sufgeRico apsHCRAYDHIRE mdsh%t'wgnts@aﬂ'a?tg?g r@[ﬂ%ﬁﬁ@’* geSomic DNA
Othertsh@bwrm F@hiss MBhe disgrastic asdayt bethp mverdios agfdeperivbeBerein.
the invention which, are nore distant fromthe

[00792’3 r k%rrr§ Iﬁ{lm ?%mllpﬁag&gtnleﬁt'a@qopﬂet&lﬂﬁ’d tthaenﬁr@sénge ¥ ¥abEerice I the GHRf1

r rntend use,. an
protelnmewteilqmldslp EAITo%R| $aMRIGIAYAES |oaee@9m%°%°@2mw§ee@°m p{est subject
and c%th&tm@@ne&ﬁm&gﬁtfél Snfb Wibred cdrt’mbun}ili)d)r)anwgbmcwtxp&b&sof defeetingdHR{1 protein

or nUPIﬁlf; &qﬁg(lagunaﬁ/N&lgsenorp gerBf\ﬁ Qh%? Hco%QQE@FthP r%te‘m g%htthﬁ?'tt‘ie presence of

I ons out sl
GHRT3 qmoteig Leo urecisip @nid riedeiepied ipie |@g%@lq & Rrsfgried agent for detecting

GHRtf1 ln@ﬁﬂfA ?xggeﬁgrqfém3§ a\Mbefl naé]élbl atid Mroﬁ@ Eapablerf hybiEiging to GHRf1 mRNA
ects

nucl eof ,
or ge\ﬂﬂp@rpl‘]l% T@Ser'ﬁ‘F'iclﬂC@ %ohe]cerh%é/ r{ﬂcexggtpl dggtufh%ﬁ {:J&lg acid, or a portion
therebfS smbmsla‘hl cﬂl@d)duylectwatcénpleastég, 358§ 105 8% or 500 nucleotldes |n length and
sufnc%ﬁt %%FE Wp;Jr KB RaiFRYInJeP REhght ébfndmsr%% IGHRIE BEBIAL drdlehdfic DNA. Other

I'se a contiguous _span of e es. of a
sultalale BGBSFCIE" lfsled?ﬁhﬁﬂ@”‘tﬁ“ NRPSYs o g invgntion & av%??efscrgbedg uences
whi ch are conplenentary thereto. The "contiguous span”
[oo80TBYY blepraterrb@agént &r de@cting2he GHIRABErotahjs @0antipody capgge of specifically

blndngf Q e 9% EH) i O lp%?e?rebrhgleﬁtnﬁ]? Bete&t@@gﬂé Gﬂﬁ1 @Fdi’&re% an antibody

prese I'nvention S d f
NI N T SR A i
AntibB@ied tdnedolyyloraston endee pribiecdly ahbrasloh@r Art isttiantjoddf, i a fragment thereof
dj
o 5B A PGS PO B A0 1500 g e
to end&fpds8 dtréwlabyltmglodthba*ob(emr astsba?;sbyocfouplhrg (i.ewhwsicaly linking) a detectable
' subsgl Xe HE‘%H&‘ Tob& gﬂﬁ\‘“ﬁbb(ﬂ/ %Q@/eﬂlﬁ% m%ﬁ’&:hlatoaﬁ\b ok ﬂ%Ypr@c%l &(Hntlb(ﬁb}ﬁy reactivity
ne 2 E % PRS2 H(%n |ci e detection of a
with GoHibe" GRS thehye gisaolly dabelef: SamplRs ASadiPoliBhang !
pnmzﬁr@@tﬂtﬂodﬁﬂ&n@ﬁ flb&?@sd@ﬂﬂlwmlbméoemcbmw aftibédyeangdrepddaieling of a DNA probe
with Qo nasgjtgh 9\% [ a@t bdIe @%Skm‘ﬁﬁlﬂudréscgrﬁg'ld'b@féd sﬁé/pté\ﬁbgpr porating

spectrosc ot ochem cal ,
bi ochem cal , |nnunochentcal or cheni cal neans

(0088 arThe, 1ot SHippGlakiSemBIe] frozaRect e Iples 1Bt S?FL iglogical fluids

1solafe|dqﬂ'fn€%|0§16fectg)é§&1eﬂrasbtisentlésn cellerabieiuasl present within a subject. That is, the
es_are

deteﬁgair, ﬂl-?g @Ie érB/e tgm lj:gré gg ?%e%gg {ate&th:ghida:f’e m@tﬂlﬂr ?rotsegtn grsgetnéfmc DNA in

a biflagical iseraple it héroi aaiybll 2B z"atVfVénFQif e>@mphe|m Vifie tofhniguss foF detection of

canditialy hwﬁﬁl?\ |ﬁ?ﬂ§d’enﬁbr9{érrp hﬂﬁ|@§£’[lon§ Wweh imsinanpritibateds. DMAsitrocorchniques for

deteﬁpprpé:t@ gﬁnglﬂets ﬁ)é@elg Ptgg:eﬁalgtaebl%geéeinr@j ‘%Feﬁ‘g agé%ly%@:ﬁrbSAs) Western
blotswimhra incp aecipiatiand) Rl immgunodiaressends- trhvgtr@, gﬁch@jq%ﬁ a{gredetectlon of candidate
geanﬁ@g)mt méu ?&Jthérﬁ hpdrﬂgbﬁlﬂs nﬁm%rrmo@@ -in @ivo lt’édﬂ’h|tqﬂlesat’6ddetectton of the

tavi heref ore depe u e
GHF}dgb)é |Gl—@é1( prp@ep %ri}udg |wdyﬂ%‘ng) L&)@%b? %ggls(ﬁ 8@ aXﬁDL}od)ﬁ,gor example, the
antltﬁﬁy eéfpb@}éﬁéiedl @itic aphdisaetiar makerdgtose prestreetaad desatigbNa.a sub;ect can be

deteBt8F B¥] ‘s‘a‘tghdarc{ m‘éy‘gllnb tekaﬁnl derstood that the

rs or probes provided herein,

may, thensel ves, serve as the capture | apel he test subject.
[0088% anpInene iebediaentatie bigleaiFd S@ﬂg'epgfaa'tﬂr%{ets'%%%hf frgm the test subjec
AltePbiM@iyNtheBidIRSdal &mple REIE kaitan AANA sekpodegomithe tealy/subgect o genomic

sel ected such that it binds a conplenentary portion of

a primer or probe to thereby inmobilize the prinmer or

probe to the solid phase. In cases where a

pol ynucl eoti de probe itself serves as the binding

menber, those skilled in the art wl| recognize t hat

the probe mnll contaln ‘a sequence or tall that |s



in the art. Thus, latex particles, mcroparticles,
magneti ¢ or non-nmagneti c beads, nenbranes, plastic
wao aivesgeotml | s of mcrotiter wells, glass or siPCTIBR05/002086

chi ps, sheep (or other suitable animal's) red bl ood

cell's and duracytes are all 18uitable exanples.

Sui t abl e nethods for imobilizing nucleic acids on

solid p as | tample isolated b
DNA mﬂlF%Lﬁe A c?nb 2 k4 d; P]ggl iAopEéfgr’reJ‘Mglf)&g‘%Qr'nﬁle i€ Q\6ahaN J) y

S an solTd support, as use
convehignelimeans &peesubiectany mat eri al which is insol uble, or

can be nmade insoluble by a subsequent reaction. The
[0083{30| | TheS MPEHBBA aRarenbemmisesekitsffor déteating titer prasdnce @bitei §§Rd3 and/or
GHRf Py, mﬂ%\tl\/%?)rr] (gjer%orr]mn?cD BN{A if & b?gl)rbglcg%%fee FbE8QRBIe; the kit can comprise a

retaln an
labeleglcabmpowradr a@n’egﬁp@blemmwdl'ms@ﬂﬂ@? atstain oy mANALP: 3 Biojgical sample

and/ofagqaﬂeprﬁrﬁi &rr‘@eﬁla&ipﬁbl@ df Qe eing. (;“Fl'lhf& aotelin tdr omiaillA in a biological
receptor can | nclude a u

sampigSTa e HEREPGAF oY PECHER A G gl of AaA 1 e samile
and nidaR€lof campating the amaurg@UGBle%@mé;HﬂihPU’@m ERNAR 0f graomic DNA in the
samp%avﬁ%'“é{ﬁaﬁdg%g?ﬁg ?om%%u%e&r RBRtBEbe @é&kﬁ{;éﬂﬁﬁ ia\&Qitable@ntainer. The kit can

e can
P A tﬁ?ﬁ%}ﬁ° ?%{?‘i‘ gﬁ‘é’g apysT @ﬁ%ﬁ 3 ﬂrﬁm%c'e” acid.
support and which has the ability to imobilize the
[0084G apt Woet prefagent thé hssayg tesarimdderei, sudhi asdheprepasingt diggRostic assays or

the fc%[ ﬂ\ﬁmé %&%% Qan 'BBlgl@ﬁzléh ﬁ% %a%ﬁl*ﬁ{/ %SSUBJQ& Haﬂi% loe &t ridki &djevmopnfg diminished

GHR 4seotper oRaRiHIEk LA S oRORME Vb HOPTHEP DR SRS havno o
at risRbt deliGogrss@ayiminished iR rdspohses an bthesaspasts e diagslosi& m%thods described
hermglxerg@;gat leeg cp ld%ﬁ'th bﬁ&?&gﬁla%wb Gor GF ridkOR-JERISHRld &le@dS@' disorder or trait

I con a test tube, mcrot vty For
assovibd wits ra@ertranttyéa@pre PREPHHT fqceqaged &Hﬁo'e"%e%refﬂf’“ or activiy.

exarPleN &le %b?@b&s@ntﬂﬂl IERin Séuch&!d tht pestedied [dgnahtic asseyer the following
n her urati o

assa}éaK?:Pn f;hmIeZﬁg t%} ntifita su'ng oattrQl@%ﬁ?&feﬁﬂlﬁg'anl@én)’assomated with

e nuc eotides o e T nvent yh
docranaer) BEPde e Betession of aH¥bbII g EET @ﬁma'estﬂeueaS%r?ﬁaﬁf ed herein can

be qué’d ¥ ﬂ’éﬁﬂ |aysu9fecﬂ Havidg @HBtSnsQfof aéveloﬁmgta tjt aSsocBiedM@th dbRreased GHR

0, di stinct 0
levelg, W@‘ﬁ%qlqgr% afte{:tya ‘%Si ciﬁ g %’!‘QHHGppor ?)?g%fe ernd gﬁ-lRH/dS heterozygote are
expeptell ynbaleandréated Gcbtﬂwequrhanr Chiisactigty qorr@areﬁ\;@ ﬁtqlﬂﬁ\dwomozygote

! GHR activit
Slmnlgfm a bﬁfite‘lgfg Ih%‘ﬁozty&ﬁe Sfﬁgﬁrl)eﬁ%g :’]ttgl r%lﬁ@ m%égsg? G/J-;\{n? re3pori¥era activity

Comw ﬁ@@'@ﬁ’pfﬂﬁetﬁ%\@med herein may be attached in .
over | appi ng areas or at random | ocations on the solid
[0085]UPPOTHe. prbicatinatsaye|destrived oteimgen dst Pepdstoofeterine whether and/or

accord] ncgﬁto Wh%H ad %lspguogtrég"i’rﬁ&?éj sihfechig tPbSIfIRRlstBlet Al agér vich acts through

eot el1s att
the GHR tPﬁﬂé‘W§b 19 eas @;f'b%s%ﬁfé %?'ﬁ?ﬁg?iojg”ﬁéFe BR‘?a?']t‘ S@gWP fﬁ’g‘é \igs methods for
deteﬁ*rﬁlﬁlﬁé? RABREr ShdbfecDEanaswyefectiely trategmitl ancadediewhich acts through the GHR
pathyvgy &g\rgﬁhg% ’(ets*J %%ﬁﬁ& 5 gg{%{n‘ég z%ﬁr@NR@j aH(SV!)ryGHﬁheSFoteﬂESr nucleic acid

wher e
exprbssizatar eetivitais deicaiedr QelipnallydorwRHBE Riplel §§ B %‘"sacb‘g?’ipreé?'m or activity

is dé?&te?ﬂs Sa@t)éme{ Reehly 6HR4g drroeeeﬁsabiuele.p akiy reMorkesidni ol @ctivty sydstected. Both

d,
GHﬁﬂ% 8%&@%8@%@@?%‘%‘ gcn re%s?’ogoocr: 8%‘\/]}; %n%oabesdfgected As discusse
a subfecadispigror e efaHHﬂderthE@r@rmUClewOwﬂ |So<%2<a?9t‘%ﬁ1§° haygea decreaded positive

respléﬁﬁ%% 9&‘?3 & Hﬂ@e BEhiIS& nbO&sidyPh tI'CB‘Gl&M?protem or nucleic acid.

ynuc es | ocation nakes these "addressabl e”

arrays par |cular ef
10088y 2 lPess BT G5 S ORSTAR) Rh S o B 3Ry oA mediatec
pathv@ye e oy exdiapied Ho tshbie@ie| haviog Inisbet d@@WGf resRensVF)RSSt ‘ioo‘ﬁe agent, the
One particul ar enbodi nent of these pol ynucl eoti de
arrays i s known as the Genechi ps, and has been
generally described in US Patent 5, 143, 854; PCT
publ i cati ons WD 90/ 15070 and 92/ 10092. These arrays
may generally be produced using nechani cal synthesis
nethods or l'ight dlrected synthe3|s nethods mhich

o o, o R T |



arrays on the chips in an attenpt to maxim ze

hybri di zation patterns and sequence i nformation.
waEx@apb@32 of such presentation strategi es are PUBHHB206$2086

in PCT Publications WO 94/12305, WO 94/1 1530, WO

97/ 29212 and WO 97/ 31256. Téfpl at e Dependent

Anmplification Methods [0098] A nunber of tenplate

detecti?m'oﬁggg néaﬁégcde r%n‘?weéﬁeoaélqﬂ %Xtﬂﬁt{éﬂqno?\/ldugISWrﬁ ﬁﬁfsoﬁm Sald agents need

ces presen
not ne@resany adt kizedy on tﬂerﬁﬂ/ﬁwp@m pwt.n@aﬁcbtrpswe%?ﬁafdee PE‘RtHﬁ‘ée'” for example
actlng IOQA MBh&S frofb@é mm&aemmeﬁly( fn@‘rﬁitsf @tht e aGHIPGRYteinhi dh a preferred

escri bed in detai h t
emboc&me@ghqg@nt & a@gage é?t %QI fcgybw @gEHFQ@? telhbillost rPreferably,t e agent is
an ag@ilt that BIGR e GHIC prlon aﬂudemt@mltbermsequagoplﬁ’rcor ag@ﬁtagprgﬁo ‘Most preferably
the a&%# id a Glligp(%gtem &% Nafdnt WhUr&d? da 2l GP apRaRdre theNGHRI giotbiy such as

erence 1n Its entire
o el e B Pt o Rl i e
GHR preteneglichBs peyvisoppatsi t e conpl enent ary strands - of the
mar ker sequence. An excess of deoxynucl eosi de
[0087“'t ﬁﬂﬁ%\%ﬁng)% iak Staﬂgdjﬁ&n tu% lﬁdlﬁl&%ﬂd Herleﬂbd(fotﬂ'e%nﬂln@ m@lether’ the DNA

nerase ner as
encodeaﬁ(@HRgémﬂ@@nd/gr Er@g%fﬁtpr?tﬁm N E %ed to determine

wheth\é’lf It lcotpritds tie (ehadsraéduemceamrd/dr tree @ER{inECaENee W|DNA ersgding a GHRd3

protenB)\;ﬁ tged?sls@meb% W|th ?riir; %{eg%gﬁmqugpo%@to%{ﬁgnt WRPHHE MeRlicament, and

raising and | owering the dt
lack of QN’ﬁ@nmdmgéarﬁ:Bdstqﬂglee @@gqchﬁedmltjatabqr@ ertpﬁ@tlv&{e@ﬁa%e hen compared to

GHRAY ihdRduais | | di ssociate fromthe marker to form
reactlon products, excess priners will bind to the

[0088|] ep egE% %%ﬁ_%g m&\gn%sn c&Wwﬂ %g%%tuéef@ﬂﬂ a‘éé@ C% Qﬁﬁ&ﬁldbémg clinical

reverse transcriptase ¢ i dividuals
rials aipkdiamEnts oTrhepmjh@d @eeordingly BRNRYISe fd5PTHIae F‘ﬁ'r%P%ﬂla“f”bo indivi

who RIMBEHd! foditildle toag&él'%eoﬁb@am@ﬁ%dambtcfnuQﬁbpulhhinhdfdlsdlmﬂuals who respond
reverse transcri

I n hed
negata/@gcplwdmeﬂlcgg 06%08? pg?mve e ﬁ/%l ecu rjne %thg QRII’HS ed in
comphadoartatsaidyfirdfbropalhtion2el itividuaol dn gpe |eﬁlgoqh|ap@§,rthe medicament may be

admnrk%?u%ﬁ ﬁdaﬁﬂlé%g@%cgﬁﬁa clg%gtpaﬁ?fg[\i}g QNwath'aE\grﬁgcglr\ist 2lll88 .one or more alleles |
assogided Wi astitve rmns&éﬁ URRImRRt vtﬁi‘heplgedl%menpgnﬁd?_lj%e bll\lﬂ%ample lacks

alleleB®t Braos nadre atbdescashdmizded withiDN QBB @ 4lbcreaseg)| pppitiyeyggponse to treatment
with %h%e{d&aﬁﬁ t ' Iﬁ%ngﬁep%%@etoﬂb%edﬂfa%eHﬁhEy Ké‘@d\ﬁmlsférddhﬁ the subject in a

thod for a lific

clinicgl ttjal dfethe ArﬁmqqnWS(allEI@of Qg\egnr ef\%s assgm%@cilwgq_ 6 negative or

decre@sé‘rﬁﬂosﬁQ@ respdioe NotreatAéht 3AB ;theeaedrcarrteoqu@r AthecD e pasple lacks alleles
! with the

o o g RS skl 8, LU SR B U Sk imen

medis@epnénce, each pair mnll bind to opposite

conpl enentary strands of the target such that they
[008;‘?]but Th|u§‘ Jsfh@ Y REBoCer ted prasénlt pasraion,tdngy ¢fifuacypcantee gsaggsed by taking

accoyrg,f,{,g fgrlemeé ln:ISPiFi re%oﬁé a0t gﬁéﬁg‘m%l[sggegg] If g%(sel‘red a trial for evaluation of
crugdifsatyaiatte dondivieniine parisien aaTtPrEpL RS8P (ALY afgndw'%a&j%ew to respond
favor%@l? HEhe %dlcgrﬁéntl drdd bé}ﬂ;ldﬂfun EorfRREd fubelastialipbirisdividiia®. likely to respond

es a ho
B e R e
com§daribRmag pé e caised uamtmmpwam@ﬁeﬁnm vighigle aisia a Ropation of GHRl
mdw%ﬁalgsﬁfar%%ey Glpedf) %tnh‘&f cafeR defsigﬁéﬂ !oQFeamﬁﬁlhladalst Euffehisy from. diminished

Invention. In this met
GH reetmn%@ey losF evRiyateq ﬁ‘él‘(a”i?é§°'~5§'yr"é@ P%W%'B’Prﬁfe@ﬁ“%t'%dﬂ‘”"e"ta's
that of a target is added to a sanple in the presence
of an RNA pol ynerase. The polynmerase will copy the
replicative sequence that can then be detected. )
Siml|ar nethods also are described in U S. Pat. No. -
4,786,600, incorporated herein by reference, which
concerns recomrbi nant RNA nol ecul es capabl e of serving
as a tenplate for the synthesis of conplenentary
S|ngle stranded nDIecuIes by RNA—dlrected RNA

o o o o o Y o o o



5,270, 184 incorporated herein by reference). U S. Pat.
No. 5,747,255 (incorporated herein by reference)
waele®enddoes an i sothernmal anplification using cPEHIB05002086
ol i gonucl eoti des for pol ynucl eotide detection. In the
met hod descri bed therein, separated popul ati ons of
oI i gonucl eotides are provided that contain
| ementary sequences to one another and that
Defec W%ldcf%%(%t one scissile |inkage which is cleaved
whenever a perfectly matched duplex is forned
[0090F ONt RisndoR@miphesd| thalotrge mulaliens ia thea@idR weproman be idepiified & accordance

with the o&g%%i Bvhiibh F? hetgéthg%%ata&%%'cqgng%l if %M@Qﬂar%@lb‘lb%cﬂﬁw 8. Pat. No.

ragmen uced, whi ch X t 6} ted in this
4,988 686 dmmﬂf@t@fbh%@ﬂ @@strﬁfa@nceudé iYaugie Af ﬂ%’F t&Sﬁ%. %5?1 °°'i ﬂ‘ép a |
regar® #&RAMg 8L1 r@pnHekestiictesdest it birshwerdizatibe (E8$Hid). 8. Rabd\m 8,633,365 and

u.s. %?t SIBHBK%P%%%( gga'ln mc!)ljaonla%&:lnneray by 'rgfege?\cél)ﬂ H*ﬂec@ ljcl\lAr §$quencmg, PFGE

nmanner Ssi
analygiar gettheyo| of ikerihe st bigting, [ 909.@5l]ans?¢ aqqafom'aé'ﬁ'l‘ aeé‘éW%'ﬁt(SSCA) RNAse

orotecBP Eésfakl Cﬁ%lb%ﬁe&f@%odu@le&ﬂet(m el@%tlhs dP0f N& &a3gjemt), dattolot analySIs
1 SO erna

I catl o cl C |
oo AR g BRI B, DH 8, AL s roun
referedyd)t RBIS? &.9.1 US. PaniNok5 624361@ lagqrmﬁatg@ hgfem hy, referqnge) and PCR-SSCP.
Methc!}lgsfor d%te%ﬁrég %ﬂigfuar'i_’mazﬁé gg seqﬁer%@s?’mﬁgﬁexaﬁbpélﬁolég?cé) fluidd are described

alr Chai n Reaction (RCR),
in U. 3 ﬁ@bl\‘ﬂ?e%49§rﬁ98’d'l“i°f@ra§"‘év@r%{ PYIEEEEE®Y hr oughout a regi on

targeted for anplification, followed by a repair
Primdr€aat Probesi n whi ch only two of the four bases are

present. The other two bases can be added as
[00912' ot iRy 't@anegnnﬁ’é‘thé/ %Eﬁn\é@%eﬁéﬂ{ ieasaandet etcdorn@étss éhySIhUﬂeioaamd that is

proac I S uUse I n eC
e BRSO e G RS AR oo
primek1&RRYligenupleotaies rami tag tBtweatydhabe peies) nclpnads kyf longer sequences can be
employ%'clxJ I§rg1$e% frla ggg)%v@@&j na% Iglgltrgno%@%‘r'@ﬂﬁl@ -s@hndR B €diint élﬁho@@the single-

res

Sffanﬂsﬂkipmdlsmfﬁrm Pahgs ?f@aﬂ@{'ﬁ‘%’rf"f ey, eaat%wﬂmvm%ﬁaiss fllpmers Probes,
whneeplaﬁlhabb&an@ble@usrtrmng)fard teaignedlobinditerit ittfel terdeta@NA or RNA and need not be

ddl st ql Lye nﬁﬁrogeggcts that are rel eased after
use &ﬂad’aﬂ'?d e original tenplate is annealed to

anot her cycl i ng rr?fgrobe and the reaction is repe Cﬁ ed. 3 or the site
[0093100 1 I 1Bt NPs 3 Aot Provida s generis DNOYPRERHERR QRTINS B&Y™
of thé Bxd3 diigdioh Grothe GMANgene 2re2ik2tiBREB, A GihitkilicDNRGEquence is shown in SEQ ID

NO 1Apr1£§}¥ d@%rreg\?g ip qquclegtjca-g/ %Jq?@e%/ % gg%éen tﬁé‘@ﬂlﬁ&f’s aY\@ b@mﬂiaﬁeles may be used in

érei erence rn its entlret%/?,qrfﬂ:}/ .
the rheihatiscal e imetion AR v tdhtechand Figtiwatish fipepart allele in an
indivibt}g. Frorig&i @BHHQ%@h&Mc DN JoNedmoletuleTer Srinder enaysteddeisigned which

hybrlqﬁeesctg;qn:.ﬁg(g% 3 I%@B B gmﬁm 3? ?de%@§ %‘E?H Igcgso?equr% QtDl\?% %tag?@%'r §ru pr)rgbe may be
desigmedl etigh that. iigepansbihefunatjonzah ifitrons aaaréa etihe Hﬁ)geélefscgma in the genomic

DNA%@%\YE{E@ of B dmﬁsla@élé etﬁer@ﬂpblétﬁw@&bm béiWe&Nﬁ@@-lHﬁfallele which contains
opes are

evons anchige (HRSBIILB DB EBSE TH1=RABREob NS SANE R TPEA, S jRse cONA
mole6@é alaytoleG@dntified bifdesipnicd e auimgeor Ardte thatrsgans tggwgm@f jexons 2 and 4,
thereb?'d{s eg%%gtgﬁgtgfepr ERRHQBN{J Mec‘é?éqlﬁx%‘ﬁ Rhakhe ex&l C?éW(ﬂQGHRdS cDNA

e s prese

molecie g/é[ch gg@;@ﬁ@@tair[ @@m@;%ﬂ@r ﬁé?‘mﬁ‘ﬁ?cq épl@%ﬁc’qn@ers for detectlon GHRdJ3 are

hstecﬁlmﬁ"ahtélé%@t (sQpraparae Bikngse 1 babwide transcri ption-based
anplification systens (TAS), includi ng nucl eic acid

[009 eq“%&%ﬁﬁﬁve%%{cbﬁa%s%p& USA 86 1@Wa@?mbe3 in the

metho@s 88tha 0BeBion; These p@ivwl@@m@r’r@wmwt ehearssh gsseptiAly HQ Of comprise a
cont@ﬁ'&dsrw) of MURIDIEBA 4 ReqUeHEd Gof ani esyuersne previgede pareidas well as
or anplification by standard phenol/chl orof orm
extraction, heat denaturation of a clinical sanple,
treatment with l'ysis buffer and m nispin colums for
i solation of DNA and RNA or guanidinium chloride
ext ractl on of RNA These an‘pl | f| cat| on techm ques



[00108] Davey et al., EPO No. 329 822 (i ncorporated

herein by reference |n its entirety) disclose a
woewbed@7aci d anplification process invol ving PCT/IB2005/002086

cyclically synthesizing single-stranded RNA ("ssRNA"),

ssDNA; and doubl e-stranded DRRA (dsDNA), which may be

used in accordance with the present invention. The

sequeﬁ%@%{? Ca}rg S%rﬁggmen&\ﬂ}/ Cl]%retoa( Hnﬁoozém&@ R The contrguous span” may be

at leastr 260961 #Qt50s 80, FNAOHCFH O G6H Or D&W w‘wﬁﬁsdg é?”gthrﬁ%”ﬁl\%‘em that a

contrgbﬂr tslﬂgmofrtﬁége\(@‘@thfs I OEBN LBt ViR thed Ibﬁ@h%e‘?{%rcdlupﬂsameme ID. It should
e

be no@ﬂé@??f{etp%‘yaﬁéleéq;&es‘ &%Iﬁ%&%‘%@t \Mvérﬁroré I Cyles dt u@{@ﬁ'&'ﬁ%m}:e exact flanking
sequehbee suesuidingri tagsOiduerse af intergst, athichfaos erarrrgeé@%@ the Persience Listing.

, Rathemlmﬁrh?eaép?) c|a%|t11’éi?r§ éﬁhﬁné&%k’%@@&r%n@ﬁb tﬁgf;gﬁbrhmaﬁﬁ%%ny of the

orimefsctg1°08% of BeOHETBrHIch 812 TS fEP DS TEHER: BRY SR ghene o

shortéh}éd E)NAnpektyﬁrecroa&ent(remnpﬂmexrf ineedddaly usehend thegaesert amewon specifically

conteraglﬁ%F suctshtsre %egag%F M i&?@%&%ﬁﬁﬁ@ é)h%muc'ie%géﬁs rréf@rged 19 hérein may be

of anslenale nerepatidlentindegir | b PP e nkige ﬁ%ﬂ'mPQN%‘SH@%@ rontiguous
span &R Mk bEBbMologels havaing flasihgt dequeicby whiai actaally @acly irahuman subjects.

The %igrtrﬁtgfe%y;rﬁggp{] C%t eq-‘%ﬁ&g \Bhl&%trcgs gﬁt?o%lﬁm %ecrmgle%%éjnded use is
speciitoalbi @steoiplatete POl A ed Fh'e@eleet'ﬂ@ﬁ &y capsist Bk gonsist e%rﬁ@tra"r pfeor comprise

a conﬁ%ﬁllrégsédaﬁ %@h%oﬂ&és‘b@é%e@é’hééfrcﬁﬂ@t@ﬂﬂ) siat1] 96r 4 MY Wl frse@inces which

at| C,
are CqraRATEIARAIE S T S 4B PR B e FREE 10 12 S8 25, 70. 80 100, 250,
500 o€ yadoewclBaidesiddength. t he cyclical nature of this process,
the starting sequence can be chosen to be in the form

[0094@f e*rh@grro?g\'@f RE pRIht nﬁ@%@%aﬁg de‘éﬂjﬂbdﬂ 63 tR di¥idsed sequences for

any rrﬁ%{q%ﬁég\yr) rnijtfqé g{t,ogoa%t%hlgﬁyj@S@Sésn\g@%/raa@gjr enCgng r‘?a pal%cular sequence or
mark@nibdidsed aleredm iss plesene Dasdfdresnsethed ighmsi May beidsaigpdd fpr use in the

hybrr%xgr? L&k % t§@9§1 :ﬁﬁ&yﬁ%‘ﬁg lefiné khé\ﬁrgﬁtthesérﬂgjcﬁ‘trﬁt E@&G&%trvely bind to

transcri tlon of

one aielp Pfe%,qu\rnqrrré%@am% O‘h?h'ﬂ@e&%'w leplar s7bet ""8 |qoeetons:
i.e., new tenplates are not produced fromthe
[0095] esuIAhgarttf tRAvotynadistidésp bis theOprieeent amyeinfidni cart ibe nalpatady did gesired, by

mcor;]k_g) l Ilab%&ilﬂlgdoy_r%@&m%h&@ pﬁgf&he(nFJaprE)%ﬁbmrcdl Nimnfdfbthemical, or

chemingtemte PPioaimite, yooluigbts ek e Rl SbSEICes. (ugasegt dves o
biotinPPRSeratiat polyndgiéttidesSere . laddBA, at BiGsir BGN3-E567d, Aclabdi chieralsbrpe used to

capthe)glflrg?nreﬁ’tb%eqﬂ%sb% frsg thtra Sy ﬁ‘nrh&rlizjé\%'n Mot %ﬂﬁérrtﬁe( bﬁrﬁer or primer extension

ased on |
produst, i syoin e leegtified dNA. ront %éo‘tﬁ‘r%@@?\’bé" eAPtdARe] 8 BEpied o the primers or

prob&aa\ﬁlj '3&1 bdg sﬁeﬁfﬁbl 8y Aemb&ravHichSohrisiangnding pair with the solid phase reagent's
specifje Brnpra%ﬂ]fg]%ébfe gegrotg' §'2§p %5)9?% grngpllhg eYArQ%ﬁrgJ?ﬁrng upon the type of label

carrieaingpl & bolgratcieotitesdregpprobe, titreaypbe smplipyed; taeapiticon . to @mctépe target DNA.
Furth@l, - |t whi 158 Dha e B Mres ihe4p<§3ﬁ1@clebtﬂ@9r&%eaé of phbegipfovitiéd herein, may

g, g o e D o b Sk OUEM s s prase e

blhdrhg’lmbhheeraéfa nuBleiet deer seqbérabt it mgy iba\selevtes stdiiethaisebiods DRgNplementary
portron ofaa é%ﬁ' gré‘ﬂg% E Li% R Qi r‘hbrn& dr&@ﬂo":ﬁ@ s8li8®hase. In cases

rovi di ff er nt t
whergfa |pnlﬁm40h39t'qeoﬁr°b%ll'tﬁﬁbé%ﬂﬁescM%P'B?'PQ P RET 3 Beieo a}%ﬁ@g in the art wil
reco &eﬁﬁdﬂheﬂﬁ&%ﬁﬁlfﬁcorﬂﬁ Qbé&élbhd’égaraérl A iss ok congsemdnBy. t. t1A] target. In the
e is to
case e 2 SOV RAP RL I TaE: b TR Y porion of the primer
matrix, often a filter of nitrocellul ose. The
different speci es should be spatially separated to
facilitate analysis. This often is acconplished by ge
electrophoresis of nucleic acid species followed by
"blotting” on to the filter. [00113] Subsequently, the
bIotted target |s |ncubated mnth a probe (usually

o o o o s " o, o o o,



the tenplate and the excess priner for the purpose of
determ ni ng whet her specific anplification

whamweoewrr ed. | n one enbodi ment, anplificati onPEI/BMOCY®2086
are separated by agarose, agarose-acrylam de or
pol yacryl ani de gel el ectropBdresis using standard
nmet hods. See Sanbrook et al., 1989. [00115]

will beg‘%etﬁﬁ% @t |l:||:z/§l/v¥r? al {Ié?@?é i@ 9N anldcph%ﬁegr RiadYBSingRenRBues are well known

separation e are many ki nds of
to the ekilledtechoigiraphy whi ch nmay be used in the present

i nvention: adsorption, partition, ion-exchange and
[0096]10! ew %f ti%d %@muoﬁﬁﬁbmrpyimsqeeamcalpurdbed dfebhnprggsas ifivgntion can be

conveelﬁ?tyﬁxgmgg P;a?lﬂ %l al('I 1%' %g%lpé;]%h “§£§hu ?tg ’a[et Kol t@)ﬁ%&e ifd FRhe art and

Bl och en1str bead
includé\pipé i vedis | ab neells oof Be gedrtion értaVytea épbl%l e@mfﬁ?neBP%ﬁdégy‘agne"C eaas,

nltroc%eﬂsug rrﬁfrﬁﬁegarﬂlc griéies suchlew 1Xex Isartidiesy sheeb9@2 other animal) red

blood ,cﬂlsogthégy?qsg/gridgﬁl?ere #gﬁﬁlﬁ] sfupe%ﬁj iS (%ts cr?@%f ﬁR? cé’n lﬁeu?elléc?eg cﬂ)y one skilled
in the SR TIRUBE RSax partielet yicopdrticéss mabhetiator opn-megnede bﬁaﬂ?om@%ranes plastic

tubes waaflI %‘ Mgro(ﬂ{er @el%ﬁgaé@ Jr@h@énhihﬁv‘s Lgﬂe@ﬁ (bmoﬂer &Urgble animal’ s) red blood cells

zatlo Al ter atlve
2 cmgiiER PESaE BHilP GOREEES 50 SYIAT 1 TP Py accs on sof
phasersaﬁHIL@e iéhic, hydieghopiet dovaledt infratiieheahdibe lieo ¥ spbs supphid as used herein,

refersﬁggw rB?tgegl IS hich %r“g) gwgﬁesorccgﬂ L %He tﬁ@ol@&ﬁ@@?§guﬂs@q%hf @Mctlon The solid

under rorlate Stlm.lﬁl g{ N
suppaipeat rba, ctfogen éqﬁ figy l@@’ﬁ&r aﬁ?l‘l’%rfo Ttmﬁlaﬂd Q?Hlée the capture reagen

Altern%uﬁ:h?eﬂ)OI EEfid prbseUedni relr am atidtionalieeapest i nascthe yapility to attract and
1mmop|!ﬁee?x aﬁl‘lhlse %é antélc I addlt%ml er:(lt??cﬁtdaﬁqn@ﬂo%déj%h ?edasubstance that is

rou Into con
oppostielylthérged mtfptaspecew thgpq@qre g@qg@ﬂ'@@ ortp@ cﬁergﬁ%substance conjugated to

the c%t@% ig%ln’b’ AsSyef aRdthed alitedative, ﬂheQBdSépfmm’cheleh:lah besany epecific binding

memb&y ﬁ@/ﬂ@atsglla%{il)alhlée%b?q??glt {%\g QBS{ITJ? d’(Ihere s% ?rtgér']n(ab\ﬁhlb}ﬁ h%s the ability to
immobilizeothe taptyre magemthleoughl'ﬁe$pen@¢rbe¢|ngyfea@tkp§ 'B]erfgq,e‘p@)r ngjepule enables the
mdlre%ﬁ%ﬁd d‘?gsof%edc%hﬁjg RRht R &y sup[pQQ F&drial tfbf&@ the performance of the assay

o S o oy o Ve $o5p TIE P TRRE VS B BB I, apystued st
magrieﬂc brhl(ﬁon&hégnam.‘imeﬁh glaes bosilivdn isnrfata ey agesi tidhar mquﬁi@we&rﬁheet bead,
mlcrogilggle,l cﬁlE @Eé)kogcﬁoéthelsgﬁtag ”Qﬁlﬂ\%l‘e ertedal)lood 196D, dLEéHytes and other

h
configuiations f(lgomtnﬁrg(t)lioge @égr%@gqryls%él 1%‘%e%§ﬁ (ﬁ)@ugﬁ;ﬁpeg Pf thmgentlon can be
attach&0d L0 nnIpgizeraTEdid elippoh édfviaiuelyair mgrowps déstdedshad, Bil0, 12, 15, 20,
or 2§ gf%@fcte?{)iyé\u&b%me%of & Yri%&ntlohg]&)oé Qﬂ%l@tsglgi Qﬁb&i rin Qbfdmon ?olynucleotldes

aratus and
othert then alose et thel nweewmphepe%ﬁaghe&n@ o R ETIB PORERY 1 e or more

pon,-E,%gk@esa'hﬁe ARRmbat us permts el ectrophoresis and
lotting without external manipul ation of the gel and

[009%]?1 e St}eal | %{f\uqllle{évgd toglﬁgoa P%gh%gﬁy%et at[gg Jb?ﬁgog@%gﬁgla%sto@ at random
locationpbi friecalid Bppet dlerneiyel decralybueleqtisen e thipvagtion may be attached in an
orde%H by dﬁ&%&eh%a@ﬁ‘ﬂb’l%%o@éﬂé Yifdohed @ 4 dietrict fegiod e thefdotid support which

e et b VAR AR o AT e o
arraypdiglolydickotidesge designe @ todzer "mildrelssobie” \mere@q wlistings logatipng giegecorded and
can l?epe&gss%' 5rt 3%&-‘5&9 &rgée%grefwﬁédr%ﬁblgﬁblyrﬁﬁf&blﬁﬂ@@nﬁgs typically comprise

32, 19
a pories piriennt ol4ARRIISPISPEY PGS FRINRSHE Ty TR B susgrge i diferent

knov@H lbceBbnd. MRS Rndwyeags obihe preaksy Sxestioney edud pspiyeuk:leo@@eﬂgca(uﬁemakes these
“addﬁeé Ltgegcag%ﬁd Iﬁ%r? aﬁ%@%sgﬁ Al ﬂ{bﬁ&ké’tgﬁ %H%y@ Ofyhyd Qd&éésglﬁé Srray technology

I'cation
knovgreig thereciaEin bR pmggwﬂhﬂmpcﬂml@@% offiag nyRRyoR: FP@ﬁ pgygicular embodiment
anal yzed by direct sequencing.[00121] Any of a variety
of sequencing reactions known in the art can be used
to directly sequence the GHR gene by conparing the
sequence of the sanple with the corresponding
wi | d- type (control) ~sequence. Exan'pl es of sequenm ng

. o o a



pol ymerases (RT, Tag, Sequenase(tn) etc.),
deoxynucl eotides and buffers to provide the necessary

wo e@eddom m xture for anplification. Such kit spP&i/BB005/002086
generally wll conprise, in suitable neans, distinct
contai ners for each individ#l reagent and enzynme as
wel |l as for each pri mer or probe. Design and

of the S I IS%B\% LORS E&echi®d, @hd ¥es K3bANehbrally ¥ecribed in US
s ok T e

produsétmsh@ kSR Bhid=0 syietiesis melieods loe lighe bisectedesyntberisemetheds, whish incorporate
a con‘g)&aﬁ eCnghh%lltF%fﬁtﬁﬁgfhg& érﬁ!oéoﬂé Sﬁasterdﬂﬁen%b@d)t@@t@nth&é (Fodor et al.,

e concentration of @) MRNA | s has
Scienspn@5i: e7§7va? i997). iThe imynabfiasiien ©ohairave 19k olgen E‘é’H%e&o‘?”nsé’ iq AP
been RPAEkA ?Sssm@\lﬂr t%@@@t/eﬁiﬁarﬂeﬁt @‘Ief téefnengy gérleyallpideniified @d'Very Large Scale

lmmoglkzgﬁ.lPﬁlyﬁ%lr ¥)§]trhel5|svgﬁ)r§g%§l in w |]L:hJ a_qﬁ%\[%y g?&g@&%ﬂnﬂobmmd in a high density
array St lsj ®tid surfase bk atchipabxathpidstdh VARIPSgeshnolqeies Ate WP‘ﬁdﬁdH@ US Patents 5,

143, gj%n@aé NY\&Yos7iad & PEPIPE6Ications W@tgeldstﬂ’b wa)‘ $B1009g ahd WO 95/11995,

whlchscpp@prtnbez'@eftlgqﬂséor fg%géqv{nlianqc%P%%t e}err %B% F‘ﬁ&és”&cﬁ L9Mynt directed
synthadig eamgaiey I0 deggrgandtiaggies @imusidtat omsndwmao*hya:@ @iugleqsidles immobilized on
solid %ﬁ%gﬁs ﬁ%ﬂ stelﬂgl ?f?gtpagef%gs%eréjéémﬁﬁ&gt@ Rider ahd &lgdlé&tth@ oligonucleotide

ana ;oconditi one assocac1 £8ce information.
arraywonﬁhe@blpam aRcRtiREPEe MeYRize; YRUdZAPY REHGTS &y 8?%&
Exanipie@ Cbf aueh %lféé@rﬁtatddnSﬁfaﬂ@[eS are ajmcketrs]ed marrgT arwbgnagglaswolopmzaos WO
PCR, the nunmber of nol ecul es
94/11%&5’}'1%822%#5@“ %%ﬁ%ﬁsgm i ncrease by a factor
approaching two with every cycle of the reaction until
TemplaerBepasdee MnPHEGERiEMe99Si t i ng. Thereafter, the rate of
anplification becones increasingly dimni shed unti |
[oogé]her e\ rhtﬁintﬁf)oﬂtétﬁﬂilaaslepdnﬂertt peocessps arkiagdlablatgamnplicthouwerker sequences

preseﬁl)( Wbaeglven temﬁla s@ﬂ{élé %neloﬂhg%@ﬁt' R?\O\W?' 'aﬁlthcht%n%(&h&!s is the polymerase

axi s

chaircsaciont(referiedrio 6 RERD Whigh Isf‘i’eéﬁf'bﬁgr"bg?ta'bl\’fAUrSs Pah N, dlog- 4,683,195,
4, 68332‘023andal §0aI168 tarkdi if &hnef etehaPER Pedtécalsi AcalhmpePress, fror fatDiego Calif.
1990, Ieeé‘toq&%@ l nrgct ; he etréﬁgy E céin |§%g ird ing with the

ope 0 i's positive and
constant. This is sald to be the I|near ortlo

[0098]ur v eBriefy, irePCR, twe Ry@at SepRNSARA IPIeRRTEr it tewemglgsﬁatatyf © regions on
: oppogﬁ'@collﬂpfb%ehféw fendLofGROT ARG Seqrbcenarkesas bidebrmoriesside triphosphates

h 5 e marker
are edgeg ia a Wlo&e@gﬂgegglgtg%/ﬁ%cgmn%&%ér.%% ? tTga p@m?lletagé 8lth k

otic O sone
sequéldeds presaainda saannteettprmmgrsaqtlégup pdlpq m@rﬁeroqndttlpf*epolymerase will cause the

pnmgrg Ly ?e &Q&%géhloﬂ_@%emlﬁ‘e@ @Ed@hée%'y eQ{Blnb e nbesgiaés. Bihaisimg and lowering

e S et B it e LA g g o
reacﬁdﬁﬁvr&c&nb’@ﬁéxcb@f irrerd itk bing &octhe tmrkbegmo tByreentioR P'i?fj'r'ﬁtsr@‘d the process

is re ea‘,:(‘edconcentratl on of the anplified products of the
Ft’arget DNA in PCR reactions that have conpl eted the

(00156l | sA ppsteniTenschae, BL: ABPTFAOR Eraiefye may e BRGR in order 1o
quarti§Nee Rhfodhtl GINMBRIA anipéfiesip diethbd ot wrveree treraglicing BNAnlntpmpNA are well
knovg“ naslcnb%gwlh @L%B#&k&g W { ik *Rﬁolé?NAr mo?ﬂwfﬁﬁawﬁo@mmaal 2d Ed., Cold

deepiRs fromd eélent tt| eﬁ’&iﬁfor reverse
Sprlm Hedbl baboratesy Fspsst Cow %%mdrb?ft@és df 119ﬂ% gEys
tranéc‘h Whhz@hhérrh@st&kﬂé FNA- G@GMEBNM@Iyrde’asese?dhesameb'@ds are described in
! This

WOgBbg: BiEpTee AR TR pchlel SR AP it

t het PCR products and the rel ati ve nRNA abundances i.s

only true in the linear range of the PCR reaction. The

final concentration of the target DNA in the plateau

portion of the curve is determ ned by the availability

of reagents in the reaction mx and is independent of

the original concentration of target DNA. Therefore,

the flrst condltlon t hat rrust be rret before the

- o, . o o o o g 1A s - o o



abundance of all nRNA species in the sanple. In the

experinments described bel ow, nRNAs for GHRfI can be
woe@doa®7st andards to which the rel ati ve abunde@iyeB20605/002086
- GHRd3 nRNAs are conpared. [00127] Most protocols for

conpetitive PCR utilize inte¥nal PCR standards that

are apprOX|nater as abundant as the target. These

[001 Ojjrpla h&S mBlhéd %rf 519;5I#i<\!¥igriafls ttlkéellﬁsé’ceﬂ%srleé’étloﬁ ftqdﬂCFU S. Pat. Nos.

rcations heir |inear EW % $5 LCR. t
5,494,810t ﬁé%ﬁ%ﬁj R '\k?r 82Q 7081 BFMRERPY'RIEd Melt PYHEfees) wo
comp%ﬂ%@?ﬁﬂ%t&gpénﬁ%@b@bﬂa& a&b asthe prdvencet dfehd et adyuactaneach pair wil

econe e th fali
bind I%Cﬂ%%ﬁt? §8'ﬂ%|e'8?n ?réls ?nld\s/ é’? gé &} ﬁgé@ﬂ&é@%b@? Innae presence of a ligase,
the tvehi frfleer peins wiRNIk odorpl aesinglesindh as i s the case vvhen
exam ni ng RNA sanples for differential expression,

[001 d&?coﬁ téihﬁéré%ﬂ%%sicnh@ a§h+CIhC|a bwb/d Rtdduni@dissodiafeff@rmethe esget and then
N relfative a

r t ‘
v oS TRRER, 0 EDE SR RERL H ST LREN A g o
methbdéimiiarad LGR &ntliadidg probeprirs tmta@eammgm than the ’

target. If the internal standard is nore abundant than

[001%328 tcg:fe&ehepﬁcgsé“ el hmtduleét@&amm%méiawnsamaéu ped readget another

n RNA sanpl es, ove dISC
ampligaioh Mg 11166 PBETE TGN AT MU TG AT e gt FIVA hat hes &
regioRS6@Ylehantarg kd itz ltargetds added tavmsamiiainghe Mmagenge BLANGHA polymerase.
The %oy}?er%ﬁgt\mﬂ &)gg Herr‘%gﬁgitlvé ARERS tﬁ&t%ar‘i fah vt B&Mct@d %lrﬁlfar methods also are

ti
descelyed in Ha3- Ftahé\lp 44/86,890 \;‘Iggrpgrg%rgnrgéng ?e(r?{gg e‘%@ﬁ’%} eqne ?{%S recombinant

RNAthSectRa RRbdble & abiving afa tampleteifarihe syntitesis makoromernentary smgle -stranded
mole? T & ﬁﬁk)éfr tecJ ﬁ{l,g %[)Iyr?%za@e t'l"f‘n@rbr&ﬂ@t J\@\E&J@S)so 16 a%fo are capable of

cerviagaon tegtpmq fo@ha B¥eE 8t Fllonel opRiRe %twew”awal rﬁ%ogﬁwgpt AR moecute.
standard in which the internal standard is an
[001@4]13' | A @bth@mféDbbﬁprfnba@ﬁemhddhat whish leatrigm ¢ridanudidages and ligases are

usedn%\l% éﬁ‘é (5 e a ona%{d térpet\'\ﬂl'ofégulé$Qhﬁbwﬁ%%clgétldEh@ [alpha-thio]-

I Nt er na
triphésphatetingine rstrwem atfh%”%@l\lﬁl‘eeﬁ‘@dﬂ%‘gf 958 t"at%%'f‘g"f'ﬁ% oPnucteo acics
in thé%%xntmﬁwne(wan@ af 41V@9gH) UPQaNt| Acual SchsSA, B9B92-396; U.S. Pat. No.

5 27@11 %Ae angfpaa?eéishﬂglp Sy p grteP ¥ s éﬁ pﬁlgl %5747 EQ@ J(r%gclrporated herein by

referendey epdaribesadn rseﬂhama{/ emgliiigation tuging \Féeavﬂblqvémoa%%egyd% fpp polynucleotide
deteg%Relﬁ Jﬂého@&é&%ﬂ theRdim kEsePAted JdpamEorRSH angamsowaspdi@ ardprovided that

contgﬁﬁpmplp@g{t;rg ﬁleqr;ﬁprégo Ion%‘q]egnoﬂ‘%ﬁ%ttéti %g} (%]CBEEQ § Ie t one ﬁ%lS?lle linkage which
is cladved Oimehdéml' af merfestlynpatchegl dpsx |béor@ng;|cpmtglamg yhe linkage. When a target
polyﬂﬁc e%{lég &ﬁ%c{s%rflrﬁ%%bnbéécgﬁé clefPMge foE&Qé@ma flrkﬂre@dﬂzhﬁ it @fdduced which

verse transcri ptase rodu

can psElatIBIR SeSORARISEM R BBy S aUET g dhb aypgrd giaenucieotie is
clealBiSbleRsnCaseabnd fragmeer thatlcaa erdtufro hyteigiza Wit e fiskoligpardegtide in a manner
_.of Lifi bI his consideration is very
sm“?ﬁﬁi%?ﬁh% %&ﬁﬁpégggay neasures absol ute nRNA

abundance. Absol te nmRNA abundance can be q t isothermal
[00198k s uBtsansf Dlamlqicfear\eehf\ma'rfw@t@ﬁ dSBRbIPe¥BI6h ”}?m"? g aying out sathe
ampin%{mi df Zu@éieléamﬁ virsich ifbiviee mnble rounas$ ofckirbied dispiaement anfl synthesis, i.e.,

nlckﬁgpﬂgtfoin 5.9], Eyag'g%t %Ag%fgﬂl "5 bg%é %%§ %3’% ﬂ@q24) A similar method,

Bpar At P one
callei Repaic Ehsinrfieagtiopr(BEBS smfglveq arwepling @qur@i @rqt?s ﬁmgag%vggm targeted

for SRR YARKES By b QepdhOB8CiR i WRith bRIpVG Biethe edumtbases are present. The

quantitative i ptern d

otne g biee e b eieshay BRI SetvARPh Ik SR oG8 A pller approach i
usedi meSDAtTargendpesifia setmpthes capealte be detecied usify a h\@hcr @ra@%i?@@wn (CPR). In

can be converted into a single PCR product in the

| i near range of the anplification curve, thus

increasing the sensitivity of the assay. Another

reason is that with only one PCR product, display of

the product on an el ectrophoretic gel or another

dlsplay nethod becones Iess conplex has | ess



Proc. Nat'l Acad Sci. USA, 9 1 :5022-5026); Fodor et
al ., ((1991) Science, 251:767-773). Methods of
wa@ledoemodony GHRA3 or CGHRfI protein [00132] AntibkoOiB2805/002086
can be used in characterizing the GHRd3 and/ or GHRf
content of tissues, through Jechni ques such as ELI SAs
and Western blotting. Methods for obtalnlng GHRdJ3 and
ol ypeptides can he carrj.e usi.n
CPR. ot AR Tiebhs SEa T dgoroct SRR Tk BGHke of speciic Aa
is hybﬂ@tlﬂ:lbb eNaftha el edenviebysainpladipny h@ R iem the@HREioN is treated with RNase

H, and 72 qu[]&s %E{ [;r%{)e Elgrgmg@ﬁg&léttﬁ@ rﬂ)%o%bt@ ihai Q@l&gﬂseﬁ Bftégrdi%estlon The

exa I nclu
originatimnRiate isporeaies to BEGIHR GYTiRg Pf&P*‘s?n%tg% reéﬁ“%é% R‘RB%%edG—IRdB
and GHRfI, can be used in an ELISA assay is -
[oot106pnt Smﬁr@fh@dam;ﬁm&a’ue% arlods dastiibe@RGRRppIvatitind¥. 841282 328, and in PCT
Apphcggm) gg eﬁ@ﬂsgé){)szé S'a%h %ﬂmﬁ@h %Jﬁ;&ﬁ@rateg rh@feﬁ'f ﬁ&b eYeréhce in its entirety,

prot el such as the
may haalsbaingEcaicanet yih Do erfsemITPBIn IainepHies RkFAIgr. agfischgrimers are
used ‘irparlﬂfﬁlM@ 'té?r?pipd’@laﬁi @hﬁ/m@dﬁﬁérﬁl@ﬂ $yathesis. afhe primdrs may be modified by

rabl e t 0a as I I
Iabell%wng 6e%qpfqre3 rrme&t &q 91 Eﬂtér{) a‘nlc']% nod\j\em% og ngcgele%\é:ﬁ%; %n%e:ﬂ I;lthe latter
applicadart, raal exsbgsholr ehyeied] ptobes laee eedsd tara saeple: HUER Pégsence of the target

sequéﬁ(a%ﬁkeprg@é' Mﬁisaelng ﬂ&v@@%lwlcﬁlﬁs Ritd} cREvRR| tH t=0ges séfuence is released

e}
o SRR LA LB DB oL e B BRBhes g spgencs o e e
sequsigéf ace and thus reduces the background caused by
non-speci fic binding of antigen onto the surface.

[001 (]\[M? 0134l AldcRlc BLR i QbioR rﬁdc@@ﬂé’s th;IJdE etré?@bﬁpilorﬁ@a’ﬁad Ngnplification

et o hou e s S o P oHERgh AT Wkt .
(1988 lwrréoamet'uﬁea@cm aIsre 86w 17B; drideVe (ol mcbr@ona@;dtlr@eem hy geference in
their e&?re? W@élgg% orE B&asL %?Pl 12X ptepichoRR/ a?ﬁthébﬂQN )by standard

oW ng ornatlon of ﬁg % buff q
shenplehiarissoatiesies, el Ao " asHinea BN Calf PR W buter
minisBAt doRRMY fordibslatiu s eAeatd RES hir nyanidiiemothiride exicstiemel RNA. These
amphg%aﬁlgrla ﬁqnﬁ@g&egqnvol\)y%ﬂ g@sﬁﬁnefr Q\rhﬁﬁtﬂagrfar Y, pQ&fIC sequences Following

sub ec a Seco ant i
polynieaiivitivg, @rpe/aNﬁ m/bthﬁ HrorIoeHF WifaPNaRT Heyde (neiy ?Wf’gd DNA molecules

are h%Qtt dPafdved a@aw Qpéliha.t &s@ Quiwlslhgl@ eBarde e DBIRab Imade Maly Wdeble stranded by

addlt@anﬂgegagbmqei sn%é@) prgrll% IoweuﬂBf gggﬁp?ﬂﬁorﬁ%\e &)&Wereﬁ'anded DNA
moleCRBSIrs Twmenultipihteanecribed du aag@m BolvesesorsuRtias 57 26 PN R sothermal

cycllé xlegctfbﬁ dHe RNRY ﬁlﬂef re@@@ﬁ@brfde@ lnlﬂﬁ&rlfgﬁlé' ﬁkéﬂ@’ed Ij'm whadnas @en converted to

era Is nc.u
cou B DA P T EE RSP 60 B ah ap SIS TRRS St T or SPo.
The Rbul@lgquddues. \GGtiteotrarivatet! oRgon@letd; gridicatsi targeti spg@;fuyaqenmces

t he antisera contacted surface is washed so as to

[001 é\gm)vl?avg ;{:ﬂggﬁ@ W@S@@%H&b@r&b@hererﬁ H?rr&‘él%hée‘iid its entirety) disclose a

ure I nc

K b Ao A P Sfnctiga JepRltisBl Ay coomnan)
ssDNA.; 0k euble@traniat SONA KasDAY, omticramiay e dysediin lacgnresnee aushythe present

inverglgoe[hg Sﬁ%ﬁ?og 'a%rﬁﬂat@q yérﬁrs{ Merv&hédnugwﬁé aﬂ/lﬁckﬁs‘é@ﬂn@é’ted by reverse

upon r ogr "
transehw’t@amg%\lﬁ denendast (Ve PO*Y'HB@Se)f J Fe W WE‘OV\S?q from the resulting
DNASRSA E@Iéx%y@@'ﬁoﬂ@ﬁ of&lbdndcl%a@s&)lat(lm\ldsbei 50 Eidiack specific for RNA in duplex with

eltheﬁgﬁ\}&a %ﬁ@g nre:al rf gsgsrg)g"tnl he?hr{gi’ggteeﬁ)?g ?Eond zEmmer whi é:h a}so includes the
sequehees oaad Ruﬂqbewme@nel broimoles (axpnelicd B b7 RNﬁ@O'@{@@@P@p‘h’@d‘e homology to

the @rnpfa{gmf RO GRRI RXth&P EXBIded By (N polyrhétesed@kemplifié by thehiarge "Klenow” h
omt enper at ure

veoRt bR SR PG § SRR AR,

second enzyne-tagged anti body, and subsequent to
washing to renove unbound material, the anmount of

| abel is quantified by incubation with a chronopgenic
substrate such as urea and bronocresol purple or

2,2 -a2|no d| (3-ethy| benzthlazollne) 6 sulfonlc acid

Inh-v-r\\ o S o o o "



Weir. E., Herzenberg, L. A Blackwell, C, Herzenberg,

L. (eds). Vol. 1. Chapter 27, Blackwell Scientific
w0060« f ord, 1987; incorporated herein by PCT/IB2005/002086

reference). |nmunoassays, in their nost sinple and

di rect sense, are binding aggays. Certain preferred

I mmunoassays are the various types of

radi oi mmunoassays

| A bead ca ture as
a seqyeRag ifeRticat '@dh%r??/ 31§|ong|@% é%\? Bﬂwg&q ﬁa ppimers 8 ing a agﬁ%hally at one
end, addr&RotbiSseRasrck C[Hlsafrbryotensmwnce lclawee aged hytthemnpropb@te RNA polymerase

to maléeﬁr%%rlwylt AN QQp.e%CAf ﬂqu\ld& mgsed&bﬁgké@ﬁ‘\eh Pe- é}%r thd chquadtn@ to very swift

echni‘ques ster g & | ng i
amplificAic®. Yl ]grg@% chglp@ of gezymeg-ethis| g@ollﬁffae\}l h&an, o8 oinﬁ |so tmally without

addxh&PHﬁ@r@ztyln@Q aW'ehEh k. Bera@at ofi e eytiicainnat{ré 0k 40ik droceas, the starting

ferre be detected using
Seque % gf)s&? W%'”&W% ?rﬂqocgf*ﬂbe\s(ﬁ% c{F%‘RIArret hods descri bed
above. I n ot her nmethods, the total amount of GHR i
[00108let ePET AedlicaliantV¥QBIRFTIOLineprPorater hgreemieiersnes-Rd's exfiety) disclose a
nucle@é‘?ﬁ kequaR&: 4rﬂﬁﬁf|&\ﬂ”&ﬂéﬂwerﬁé b&ddRoh theshydedigtion oiedprorbier/primer sequence

erence | . ifferent d
to a faragi @leggtrfqu@ m E&IA éﬂa\geoe b St’rgh%ﬁv 8‘%8%1?'35 R@Fgobles of the
sequeRbé. eThisasdherae wacmmlyellc i@HRieW teer\p@lt@ afarmoib@O@}@?@éfP@dhe Tesutant ANA
transclljgfsn@ﬁ%e?dggilcanoﬁQﬁé?ﬂ'\cfds%éﬂb‘e' BAdY" Whd MehelsiRd ﬂ’&IFl"IqHﬁbhman,, In: PCR

ove. | n other nethod u
Protogi 4 GueTe AN AR IBIREUGTS ABTEI BePhg b Gapnand Ghera ot al
(19895FRS. NandAdaHiREA, UaAJsE: I567& a8 eadf hapiRdacorporated by reference in their
entll’eg Sélerm ned. The difference in anount of
et fferenti at ed GHR and GHRd3 i ndi cates the anpunt of

o R S Bl e 15 SR ARk S g, o rcor
acid aiadngHRél séqiedes of athe bessdiee Ctliedigersiclagiios”, GHRfaby ampllfylng the di-
ohgorwg@gtg{ n% PO 1%{hggﬂn?5mcat%n%fte%rcﬁme%r§s‘éﬁth in0&HBe. W:l);l et al., (1989)

g racel lul'ar portion of GHRd
GenonyicsGHBBO, Jncorporaief berelRtiy seierentadf er red exanpl es of

procedures allow detection of undifferentiated GHR
Southe®n/NortHedt Biogapci ng GHRA3 fromtotal undifferentiated
GHR conpared to GHRf1), detection of GHRI3 and/or
[001 1dlit ethIcgtt?ﬁ tgz{h:@_@ re WQPIGBWH K PRE @ﬁll inficd éHj%o&th@m Blotiidé\involves the
assay,

diated | rmuno unct i o%%fl ass

use of DNAXS aaiacpet iaereas NB”W%W%‘H%%QW et user W3 %E’&t Each provide

dlffergrﬂrt ber ifeinegibh, @thcdfh tDidh bibting istanaibgals (ie mgny @RS, toplotting or RNA
) GHR can be carried out according to the nethods

SpeC'ST’ Pfl aumet al. ((1993) Exp. din. Endocrl nol . 10L.

(Suppl. 1): 44) and Kratzsch et al. 200
[001mdod3neﬂw|a prehe: is g3edds tar@t,ae@l}\l@ or BHA& é%hﬂaé beén immobilized on a
suitablB G e bREH & alke? &f GBcdlisloste tTae tditidreus spegiea shauibbd eprdiblly separated to
fac'"@@rﬁ?ﬁ&%ﬁ(&gls eoqetar} E%?é/om&ggqe 2%& Bfégi'sgﬁﬁu fs?ellcaécﬁi%pemes followed by

st an are
"biotingt orb@tifedfitenget her with 10ng/we|| hGH and a nonocl onal

anti body directed agai nst hGH as biotinylated tracer. o
[oo11dje %L%Q@duehtﬁf am bioktéce darbat tshﬁcwareapwmmal arbbé gosually labeled) under

streptavi S em a r
condip R S8 IO A0 TRBRIEe, B2LRe ol % SR Ga to s o
with el tA)gei, shecprobé @il hingingtappeftiereeftthe #ﬁﬂ@ﬁﬂfséﬂl&"iﬁ? Hpde TyAfipng conditions.
W B §¥ecompldnBiPasdatbitRb dsov@nd
Unb&@g?g}bggﬁ@%%@)l abel e%wgg?ﬁgen a? descri bed in Kratsch
et al. ((1995) Eur. J. Endocrinol. 132:
Sep%'@’@”s“’iei’)o f00145] In another exanple described in
Krat zsch et al. ((2001) din. Endocrinol. 54: 61-68),
[001141di f It sormaly intiesra@pBPonestags @cneliierip ssearierige gnplification product from
{ r sk bt dQBmMingfindi® specific amplification has
the t%ﬁlﬁﬁldgﬁgﬁe %ﬁt@%{%@ idgg%ee@hﬁyach bi nds Gﬂg(B)ﬁE’ out sllode of
the hGH binding site (Rowinson et al. (1999), in
50mol / /1 sodi um phosphate buffer, pH 9.6 After a
washi ng step, 25 nl sanple or standard and 50 ng
b| ot| n- Iabel ed antl -GHGBP mAb 5C6 (\Nhl ch b| nds GHBP

A NN\



(2001) (diluted 1:10000) are added and incubated
overnight. 20 ng biotinylated nmurine antirabbit 1gGis
w@dwedodor2 each wel | and i ncubated for 2h fol | onedIB2P05/002086
repeated rinsing. The signals are anplified by the
eur opi um | abel ed streptavi di28 system and neasur ed

using a fluoronmeter. Reconbi nant nongl ycosyl at ed

hGHBP, di] uted,i hees f daseacryiamid
oty 8 A MISER A5 Syl 9508 o8 pieichramce
polyaagarnide geiglectroniatesis Lieise prandari @A Pesn Sea R pROYR 3l-naa-

usi ng known nethods. An isolated GHRd3 protein, or a
[0011_@Pmtrltjh@é}nﬁﬁ/?lgjﬁmrédhgrntteﬁfmq%_éﬁmabe>elmgjtbyad; tcza’%féject sepa‘r;ion. There

I IN0Qg . | , . partition,
are mé%ﬂﬂ%r‘g W@Eﬁﬂ’%&é&wm mﬁ&?g&%ﬁﬁﬁ@%ﬁ r?gn(\gﬁtorigﬁdg&bt _ partifion
ion-exahdrige ey motesplar sktvieoand mangsRerdeliprchieeiAueaier BEng e iRguding column,
paper‘?lthﬁrrlé}@ }éﬁ@l Yas Edﬂ?on%df?&d%o rdWe¥i, dersysieat iB@eRéristry Applications to

~ peptide fragients o r use as.i

Biochpygiry #1d e BBt ete meHepR Br epodm(g?nwg\('k}?g\%h
nmeans, either by purification froma biological sanple: -
Deteddbit Mdetheds f r om an i ndi vi dual or nore preferably as

reconbi nant pol ypeptides. The GHRfI amino acid
[0o1 1§f?? ‘?’%‘%cgb $ha$ B8 \MBudIiBedSHQ dePolNehiZm ahipitaidh ot the@riRkks sequences. Orie

ers

~differs by a deletion of 22 amno_ acids enco

oo s U e B Bl G dbcaion e
light. @mammﬁ\@tsys if alie hrepiﬁ‘,itatiap pradogs aws htegesdy dhbelsd (y\flthtrh@o-aqﬁfhlgrometncally-
label AL R BRRUENE %a@m%%bn' Fodtk@ bR 1R beoxp¥dR@ & kitayafiim| @ @B lialized under

one amno acid'iIs outside of said exon 3-encoded am no
the appspriiateesiimylgiiag spaglad M INGRERARIYEpt | de enconpasses an

epi tope of GHRA3 such that an antibody raised agai nst _
[oo117pe e péried@nfoodimenta spelkzafionc is nachieeedc dmdireely. Viidllpwing separation  of

R R faé?:‘i | hosisiroldt iRl RatatM@linyth® Bmplified marker
amp'ﬁ%é'?i??ﬁ?ﬁ%%?%%d Iﬁi&%l 3 adnlél)r dolgs rcﬂgt Isgbst ant i
sequenicadTheopralpsRprRierablydf 8enisripd 19 A SNIQROPRER

lé'[ rg%{ﬁe: %lgilo%beled. In.another
emb&HREM, i t8E5ro6d is lcemsdatetiQo aminding aaitrebr rsesh gigsantiedyeor biotin, and the other -
referably at. | east ' .acid residues, even nore
memE?r&I g‘nﬁ%ﬁﬂdég&a " Faerg%ta %gecgdrﬁe%mg id residues, and nost
preferably at |east 30 am no acid resj d;ﬁs. [%10.014841 olved are well
[001F8] ef dP o8l eaPeipels delpRlishT™ 8% 8daMRPc MBSt P JBira|es fvoved:
knowR8PHoSEoiaki® in tBg a0 AR @h bSiiRAd int rharty stendarkl doeksexd nutectlaeprotocols. See
Surf ac t be BLobel i h bioBed 6§14rHa%s identify the target
Samf”@@‘&%gﬁ?’ Z&EHE(@'B )ﬁarr?‘hu héhé%rﬁo%%)?'bei %ﬁ%‘@%sbgs%d&?% pr elp%r g °
duringrot fobevdhgampliicatiamuni zi ng a suitabl e subject, (e.g.,
rabbit, goat, nouse or other manmmal ) with the _
[001“]““@&9&-%76@ oRHRITEBEJIRY i€ lestifeage DISC PR &paf, 29, 1N, iseomporated herein

ontain, for exanple C | _ .
by rezq.rg{cgi ‘?qﬁlmé)'%loéﬁ%%{) %ogﬁai/u% §1§n e@??idéﬁ}eggyg‘%%%gélﬂecﬁﬁgféggﬁnd tre'msfer
of niEleir idspAnaenparatusarerhit ¢leaiophaiediy e ta?i’f"wlﬁ\?a gxterag) mpgnipulation of

the g%?arﬁﬁﬂd@ﬂy%uifé@q@!:&ﬁyﬁg QUt rh&tR&UEREdr@ngudthe/gredent ivention.
simlar 1 funostinmulatory agent. |nmunization of a

sui tabl e subject wi.th an i nmmn [ d3.p at
ol L5240 GOSN SRR e
analj0bS0dntifcapecitt kigdsyo! varigiohe psiag pleedard feqURRCS] FRYRIE fiRgRniques. Within
certeﬂ?f:ntemo!? ckita@iVlel anGRERSI 3 GEnks RAGHRS - oull B sdg@ErBe "anBllsid 0slyd' primer sets .
as

used herein reférs to | [ .obul | i l.es
eSO A5 S FPEOBSH B HRLOUTN QT GRLPEn oo The present
inveRfidh §Rsulides mdthaels by mMbiob Gl @s all bbthessotypesi of analysastmhaebp used. Using the
s 8 188 Pl SRAREELL Gt by 0 00681 omitcatn
seqienpasAbioualioukint GHECENE BapBRt NGRS BEVEHIMIGRSERHEPHS

nol ecul es include F(ab) and F(ab')2 fragnents which
can be generated.by treating the anti body with an
enzyme such as pepsin. The invention provides

pol ycl onal and nonocl onal anti bodi es that bind GHRdS.
The term "nonocl onal anti body” or "nonocl onal anti body
conposition”, as used herein, refers to a popul ation
of anti body nol ecul es that contain only one species of

s a o o o o

o o,



20, 25, 30, 40, 50, or 100 am no acids of SEQ ID No 2,

sai d contiguous span preferably including at |east one
w@pioeoo@ct d out side of said 22 ami no aci d spanPenB&Ed02086

by exon 3 of the GHR gene. [00152] Pol ycl ona

anti - GHRd3 anti bodi es can be2prepared as descri bed

above by immunizing a suitable subject with a GHRd3
[001 bm nRrg/ ot a que(?ye %E%%ue%‘ﬁ%%a@t% pr?o% |ﬁ hteeaﬁ c'arq bé Eseed to directly sequence
the %*ﬂlanwrsd:ytoemnmr\sd@% seqyands Cééhwatfwleaﬁ'tfeﬁﬂ )‘Pﬁ'iéeﬁppmﬂtflgd"\'"d -type (control) -

se uemmmﬁmbiaer& s@é@%ym%liédoﬁe% IASILEY tHodBakdd 3@ dedhniddés developed by

o5k gD e 22 SR Shedlr S5 RGP . e,

USAbl4csa63). liredal$aucanteapigtagrthdti sy oby vewsi oflautsvmtetde&ehmﬁnqlue@roceduresVc‘an
be ufiHEMWRSH FB R Ind\diaiioeiBlefsaphy to obtain the |1gG

fraction. At an appropriate tinme after inmunization,

) ﬁ% when the anti-CGHRA3 anti body titers are hlghest

kit Cg WWWEV producing cells can be obtained fromthe

subj ect and used to prepare nonocl onal antibodi es by
[00182]andalr e teegential qnetarialssand hieagents equirgd Far deteeting et Iseeigacing GHR and
varigpfs! t%r@@?lrﬁ% %e‘%gémlg@djtoeéﬁhéﬁth%ﬁ 'I"’H'Edge,l\{le}aw ﬁlll"éoﬁw%r%%ﬁ?reselected primers

ture See al so, Brown

and pfﬂl?ﬁ.?]ol}lso Tglydeglg@aﬂge BEYERES Séxttag.llef for (awgf@jlyg j)uclép @Pl:cli mcludlng various
polyiGlrases @ﬁSTA@,B@eqﬂéwa,seWeétc Btdeakynu(lé.cﬁlaéé aiRNABferbto2@Bide3the necessary
reac@d?\?m\(ﬁpe ﬁ)tr ﬁ{(})hflcgﬂoglsgbc al%) ?eg@%ﬁfﬂnllz}%m%ﬁs% Yr'r'_’gunta%)lgﬁneans, distinct

recent human B
contgiperg for epchdgdividuahiRagral a”ﬂﬁﬂ‘éx)“%as?‘ﬁﬁ” astf‘l’f(-,eaE'BQ/'”Pﬁf BF Prakfra
technique (Cole et al. (1985), Mbnoclonal Antibodies
Desigm eindCheoestical Bensiqeyatiohd fanR&ativeihantittive RT-AGR™.77- 96) or
trioma techniques The technol ogy for producing

[001 g@n 0 Ch?fé?ée t%%frB e 4 rl;h? b hﬂﬂ%%d@ \Wﬁdm{ed Wor\éﬁtl\fé&%nntatlve PCR (RT-

I n Monocl ona odi es
PORRIGRF B HEHSIGIPaTHINg 15 6@%’“&%\90%%@%@50%9%%@@BU@SP%%?%@OWd from
subjéaﬂer 1By defS@mhiNg tHai th&lcohceftiAi80 pf, a Specific mBBIAreci¢s@84ds, it ¥adhewn that the

genegefu.??& &the{yﬁgc‘iﬁ' /%_%em Q %fn‘ eflnﬂlg(é% E&red 7 Puéﬂhtaﬂ(te I;CR may be useful

for example fregxamiing rPl?Tﬁ/é IG{V[e$$p'1f E5Rdg agd W@FIWA |nssupjgg§gp Regireated with an

agerlt ¥R Q%Mﬁ@@HﬁtpﬁmlNQyﬂhd ¥ Sl&:ﬁﬁcem%&@ﬁdf sgffeﬂﬂg RorramFadhed GHR activity, or
S e

prefea{%l;gu teriengaW{om éﬁ%rg_l ggurr]%t obe tsnsy o? e?tﬁ)n or %%\F%\tg ac%%)eg%ly or gigantism
conditiphs iwdhishrecouid] hes a%aoelat@é rddnleefogeyic d@h@tp@@y‘wa llhﬁylﬂlcl afgneiotein anabolic

effed¥; ‘%gﬁ{ﬁiloﬂgaﬁoﬁfﬁ’t@@mtwwlunﬁ@ﬁd RREVrefehith; RbROSic Sidisnes; mood and sleep

001 wel | known protocols used for
d‘so'gdﬁré?r PRYCE" ?1%‘?1%9:@}?3@‘9 %X?WPT ‘al i zed cell lines can be
applied for the purpose of generating an anti-GHRd3
[001a¢inocInoP@R, that iuntdy of swiecules @f theGampidied rtergeit DMA increase by a factor
appr@&&%@tw&%t# E?er@@;@le%@r@zrea@%ﬁ tuﬁ’t‘fl s§ﬁ1e ?éagen%%@&nhé% lﬁ@dnb Thereafter, the

rate Qh?ﬂ” gtflce}gérlhhgqomselsj W{(}%@&l"\@}l] Q,mumﬂeﬁbxaw tléege xsd}ot%cde%sabr} élf amplified target
betwiebr egolear |f a dreprois dhlattad il whistk tHel ayde womkerr is wn lthe X axis and the log of the

conc%ptP{;t%ﬁ iofim] rﬂ%?ots %@V?g Bﬁgq%%ﬁ%/e a{x|sa5'c9f\]/§d %e étu&ﬁracterlstlc shape is

|l
formedhy p@r@pct@gmpe plotied p@@ts Begltg’llrillg\glpbth%ﬂl@gﬂlicl%ﬁhﬁ éBOp? gf the line is positive
and d@fslta\hﬁd‘ histi® Baid hfbesmﬁmnmmbm ahths pawe.eStens rédyent becomes limiting, the

slope X{]EH &fy ! e%st I:coe|creg e%éntu I& Icheon@é %ljodﬁ%n%ﬂ&ﬁ%%&nc?%raﬁon of the

OCyt es
amplifieditaroel rmg’ebﬁcemm w@p@tw orsone flr%vaﬂieegfemls spig g the plateau portion of
the dhleh an immortal i zed nouse cell line. Preferred
immortal cell lines are nouse nyeloma cell |ines that

are sensitive to culture nedi um cont ai ni ng
hypoxant hi ne, am nopterin and thym di ne ("HAT

medi unt). Any of a nunber of nyeloma cell |ines can be
used as a fusion partner according to standard

techni ques, e.g., the P3- NS1/1-Ag4-1, P3-x63-Ag8. 653
or Sp2/ O Agl4 nyeloma |ines. These nyeloma |ines are
avallable fron1ATCC Typlcally, HAT senS|t|ve nouse

o o - o o s o e



I mmunogl obulin library nenbers that bind GHRd3. Kits
for generating and screeni ng phage display libraries
wae@epodoner ci al |y avail able (e.g., the Phar macP@r/1B2005/002086
Reconbi nant Phage Anti body System Catal og No.
27-9400-01; and the Stratagefe SurfZAP. TM Phage
Di spl ay Kit, Catalog No. 240612). Additionally,
[0012§]X :gc?rﬁg ér? §F ﬁweatn%e{ Bﬂgenttﬁ‘e Hr@eraF SMEI‘? 8* Yh aH@ﬁaJMpﬂflcatlon is

nd -screeni
dlrectlyl;iw;a:trlyonelatp e #slading QOncenﬁr@tronegfaﬁ@ @rgetepgfpéq tI@al r%e}ctlon began. By -

detererE? Iﬂ"Ezc{oln%dr?ﬂanoﬁ R Miled@&ﬁlc@tof &He. talgi DNAINEPCRLEdaotivak that have

completed él?q,]%ﬁmeoﬂtgpbepg FYC gta}ng ﬁrq\@ t%@i / rf‘?%‘lfl it |%033|ble to determine the
relativalcondefifationd efrtimaspeoifialardetifdquerseiiptie mlwmmzﬂure If the DNA mixtures

are c% 1%@@%31? f?dm ﬁg |sbﬁ¥e@rﬂ'3ﬁ1t dl@?%t 163484 bels, Qlﬁb Rittivedundances of

I el ernat | Ong
the speaifie MERYA feam W@@PSTQ@&SQQWE%WP%E‘fr&ye%farb?e qigppined for the respective
tissuek Itk RBIRATHie iRbet RudPottioadliobetilean WO cOR/cBttDidT ;of Geer PER @rasiticts and the

cal . RLELn Pu cati g/ngQQ PCR ti
re'at'vfadﬂgﬁe %ﬂdan‘%éTq{] {) g ngk% oﬁal tﬂgu Lmiaé\zﬁ%ngn . reaction.
90/ 02809; Fuchs etal. (1991) Bi o/ Technol ogy
The f%al%?l@ér&-l%g&) of HAY 1RGetDNA (1B D)atddurporidntdf iaedcurve is determlned by the

avaxla?&@ oj_ éeﬁg;eité gl%eée?dftl?n ?Tﬁfganec{ is |rrdep§ri}ig|§9rim%@?concentratlon of target

DNA. Ihei®2dre, 784 ; firdHaopkditin bat st l:{ellggtzyefgre the relatigp gbundances of a mRNA
specnésér% %%%eéﬂﬁmeﬂ)ﬂﬁ%ﬁ@ﬁ i&la c%hectl&rﬂ-&WA leli' (ﬁ’ns is that the concentrations of

€] t al
the awﬁlpg\acgtpr%{ucts (@Urgnb% s%p@p%@ﬂﬁ%ﬁ IE regc f§§§r %1}'%%%9& portion of their
curvesloogenboom et al . (1991) Nuc. ACId Res. 19:4133-4137;
Barbas et al. (1991) PNAS 88:7978-7982; and MCafferty

[0012%§1t ?H&'I\%Ewdecdndggp)th;?%uéﬁ% mePfor dn0BTIHTR Akperiment to successfully

s A Rt LB 0Bk, B8 e o e
ampliaddid RDNKs efusd atrognaipér toromenndapdei pardatd: ghe QQﬁl Of an RT-PCR

expenm%nt '%R%éﬁg'gﬁ% %%dé/buﬁ cg%‘?' | bér‘@u%r Hlﬂ\l.tp%écfe'sqafah\@qto%e average

ron1ce and reconbi I
cbun Rl SN SeRsioR b MESETREIT 1 BT ESVB ot e R AT for GHA
can RNEEDRI Ytaf@idd1e whRR thetrolatii@taboridafidRel &HFIG meRNAs(aze compaiqs.
a cellular lysate or cell supernatant) in order to

[001 %m al @(ﬁ? gl%ﬁ)%Ol? by r&gﬂgﬁﬁv@f?gﬁ gjﬁﬁzta %t&n&fP@?(QE%%SQﬂat Qfe apprommately

dies ca

as alginganh 6% theda’gptyﬂ@qu}e SHHEYIST arg Iegfc@yen lf Fr@\péngctﬁ HP tp[e ?g%eangglflcanons are
sampe durifd tl@lrmhéeﬁlpﬁaéest B $ei prgdupts Gte dammed ehay. the reactidngrare approaching

the p e@ﬂpﬁhﬁée %SP g}, ess abbpoeangsrgd 8%’(:091%3 i d;ﬁ bM)‘FGV& Fe‘?ﬁésgﬁgd Comparisons

PO can coupl' | ng
of relafiveeabunginged watid for mank difgient AA éﬁ'f‘P'%d%)C't g lg the case when examining

RNAds%FnﬁféE chel ﬁfe?ém&t@(B@@SlorE%aE@rﬁee&stQﬁedjlatseﬂt alvlag as to make' differences in
rela’u%J %@nggrgzgg? seq.qpszflr ess tﬁeg/z c[T%ﬁy arb. r'l%‘?s Ip ﬁdt SI&Ef@M%rOblem if the

interrizil elatdera éssmectt moet @un@ans thaarhe terst: dfaﬂsp |lﬂi%'”ﬂ1aﬁ*?é‘1d?fél ig; more abundant
than ﬁ?@efﬁgéteﬁer? Elre%rllinteétbc!o% pEIENEEs HethddédRivden RRPadinglBs. .

er oxi dase kal 1-ne phosphat ase, -gal act osi dase, or

acetylchollnesterase nples of suj p. i
(901 BoRSM AR TR CRIGEE GRTAUPLTAPHEBIT Shdh 11-CR assay for
clinicaly @érivadinatdrials. Theappblems dihesant radinigalf Jamples sse itat they are of variable

quangqﬁl dr%akﬁiﬁ‘orhg Mﬁprbﬁ@ﬁéﬂc |, bRd fﬂQﬁheJ éré’ ‘8’( RFi8RE Quality (necessitating the co-

| ocyanat e, 1 hodd h th of these

ampificeionc Gt Fiieble iYATBRHCABIGH RPERY dargdaﬂ%eyi 3 fio P eeE: BP
probl@h%“a@@é@é?d?oﬁieﬂf th@&RT @CHYP |perf(ﬁfne<aa$ a ndlaties qeantitativet BRF-PGR with an internal
stangef PN G T Ra TSR fLafonBo LOT) RESRERind R S6b A t targe

exanpl es of suitable radloactlve naterlal |nclude 125

I, 1311, 35 s or 3 H. [00156] In a preferred

exanpl e, substantially pure GHRI3 protein or

pol ypeptide is obtained. The concentration of protein

|n the flnal preparatlon |s adjusted for exanpl e, by

o e . N -



the spleen isolated. The spleen cells are fused by

means of pol yethyl ene glycol with nouse nyel ona cells,
wapae@®7excess unfused cells destroyed by gr omeTB2005/002086

the system on sel ective nedia conprising am nopterin

(HAT nedia). The successful I3t fused cells are diluted

and aliquots of the dilution placed in wells of a

cDN Eﬁ%h%ht{f}é’g &{Jﬂ% %8 & r{dgn ro?Men'nIQl(IA %n@odﬁ\yltl{egﬁt@rn'aﬁstandag is roughly 5-

ucing clo
100 foléth@bei tian dife IaHNAb:‘@d@ldlﬂm’fh? ﬁeg@uyé% ST i de'dfvetaﬁéndance not

absol8labshdBMcd TTRENERRERY niNICRAbESS, such as ELISA, as
orlglnal descrlbed by Engvall, E., Meth. Enzynol. 70:

ted ositi.ve : X
[oo1 2311 d r Is uﬁ’ﬁﬁ 8’]@P/ gaﬁ &F cgwfed %r&%/a ?nrog% cor v&ﬁfép%‘ “?el?ﬁ%g %Pgrﬁﬁjatlve RT-PCR
assayusieh anDedeaidl ewnqmdmremcpleﬁweseasmmmﬁﬁaﬁ P&RtAresiighy in the linear portion

of thﬁ){egﬂgfg{:&%ﬂ Qs I8R¢E hirksd dfrp@ﬂ‘éycﬁes lhat Gfe 8ptimaBasti ampling must be
I n Mol ecul ar

emoial SnEs 301 SODERiS] I AR Ay oD Dl ogperpRge produce
of eabif BSRNopuRNENIsolatad Woml thé ivaribug tiesite seswlasrmustvarratsidy ngimalized for

equalhconﬁg %lgrls {) Q‘H&klgb?é %DNXQGT@J‘E&Q%@%%% rEaVerme?ﬁﬁ'%Qt 8ifice the assay

% mary :;}ﬁent s for denti f
measofesmbe@leﬂerféﬂ mqaﬂ%‘edb 18 "H*%PP‘d"dé'ﬂPﬁp%ﬂnt St "3? %2 measure o
d.ffer@rui@hgéﬂ@ dibieéﬁdebdlwlnmﬂalrzydi eamgies. Gttlo| enartiricaindsterinertiapf of the linear

rangeg 8 %&né 't‘dﬁtﬁﬂ d’l\frvte adc{THH'ﬂﬂ%‘?{aﬁgd B’f tcBNAo&epeIeroanVg?éj t&k’ous and time

oresl s S1 ng
consghieg proeeagesh thefrasulting @Trl?pﬁl_j a3sayrg qqad)eéﬁper@éwsth%@geﬂ\éqd from the relative

quaniBiveRTSBER BELAY With SRBRMaSstRel. i N the detection of the
antlgen cause an adverse background.

[001 %Og]mgﬁl? I Ca{ﬁl)ry tﬂba eq\tad %ﬁ\ta% ﬁﬁhonﬂhleqgéraglosﬁaddﬁr%/dofﬁpetltor all of the

reagmganﬂuemoalehyd IntOraemngdﬁ %%pmducém 'fF‘F Inseergeesmd! e ampyfication curve, thus

increS&TPA4 Qérién@lﬂttdf %@s@eﬁ/ ARG %as&r’(h@ tHa® Wlttﬂorﬂpbl@t BCRipr@duct, display of the
consi dered r . use

e
has |
proost S5 PR RIS ORI SPh g Y Qoo id Holper #25 ompiny hes less
backglolihd dPdtis eds®s to iBe®fet., 837; 3, 850, 752; 3, 939, 350;
3,996, 345; 4, 277,437; 4,275,149 and 4, 366, 241, .each

CthQBQkR%kgted'herein by reference. Of course, one may
find additional advantages through the use of a

oo, orrerealy Borterael B Bt e RaREioat, AL BRAedhalogies such
as thosewesdrined Ihg Hecke. et/&ﬂn((m%ﬁ) ﬂ\@tqrealfﬁea?tlca—ﬂ‘bﬁip"dg) ?P%I%Oemakef et al,

(195{62%% dé}%nééHﬂ@sdJ@seUS@dﬂy Nhé¥eCRERIHGES iMfdva §atitative methods for

vent 1 on be in native:-se nc r in
analya56roR RHPRTS o B57° SO0 SO Sy oénes, AP afeonucectdes o
usin@ fixddegropd anayt ondExamphplsy ichip [techeolbhairtonsegrevatehtatest melseules as high
dens& 9_%}/5 W@B&Qed tﬁe&%d’éc@es%ﬁ tﬁe%@@%\‘ %ﬂﬁlzéﬂngEéerhlsloh%ase et al, ((1994)

I've sequenc t or
Procoth o) AR SPECONRB FEOR SR oWt 39 hSPRBREA ery 7o)
which refers to any GH or GH vari ant produced by neans
Mettdlls bEReEm @RS HAgIoteh ogy, | ncl udi ng somat rem
somat otropin, and somatropin. Preferred herein for

[001 ?ﬂmﬁ .nArﬂﬁ)Sdij-:é cérﬁ GOV ANh 2 AR Bk HIERQAHRISEGHRMESHSt of tissues,
wth or wit a net hi oni ne at

throwbstechpiqewewcedsJ%'Séemm‘rlé@ﬁiw PIR§ing- PN&%H%SC{OE\OQ]@"@ fHyjid8 and GHAH
polyﬂw@& da t&b t20Nhit naing khewrameBbbsp oLivevass, intkihodélob preparing antibodies
cap% e g%:lé Ve %8 EHE% |—IHQ\’¥ Lnd’mgls&{:%e@e RARARRE bRl erbEH)

he process descrlbed in

U S. Pat. No. 4,755,465 |ssued Jul
[001@3]e d dislone exagnple, Gikt %W'eod'ezslzc'uersz'(*ﬁiéﬂz @Hﬂf'ﬁeﬁ q#%ﬂﬁ"“%?ﬂ'ea that.do not
distiftisRRETREF GNHughnd €BRE tae6d usdditan ELISAAsJay id contemplated. For example,

identical to the natural polypeptide, with the

exception of the presence of an N-term nal nethionine

resi due. Anot her exanple is reconbi nant hGH sol d as

NUTROPI N(tm) (CGenentech, Inc., US A ). This latter

hGH | acks this methionine residue and has an am no

aC|d ~sequence |dent|cal to that of the natura

~ ~ o, ~ A~ A I A PN AN



i ntramuscul ar, intravenous, intraarterial, and

intraperitoneal adm nistration. Preferably, they are
wa@ceiwsnd®rer ed by daily subcut aneous i njecti on.P¢DB2EAY002086

The GHto be used in the therapy will be fornmnul ated

and dosed in a fashion consi®tent with good nedica

practice, taking into account the clinical condition

anti- Gg{R % hg%{i“%g%ﬁ%/ l%@lz@%’ e%%gl%&é&f %Lﬁ'fa@é leefé Pﬁ&ﬁ'sgr?acg td%?lﬁncg a protein -
affinity lsachGé thenpelsi of; aan@lsgtyrenqw@lqmtelﬁmtﬁt%f/*f@a if{apiRg FOafq"b)He incompletely -

adsorbEEmENE JUL bEGH20E 1Pl & c‘é&tr’tﬁé é&ﬁy plat@dveﬂsi i@ a héedpatific protein that is
nOV\/ntO raCt|t|0n

knowrioi® a@&gﬁg&ﬁ@/rﬂeufr@ wnE u?gﬁadstgih%tg?t @p%seéarsucﬁﬁs H&R eetsgﬁjm albumin (BSA),
caseil¥r sdigibne oinsindered ik NEhinabwa fa bmwbumptannmcﬁm%d’se@ﬁ@ sites on the .
mmoé % ?%ehar{d%&sreﬁjceg h'% b%b@rcﬁﬁ& %aus[a@gg'ﬁgﬂ sy:%elflc Ghblinglof antigen onto
os greater t about ng/ kg/ week
the sysieed.er abl y enpl oyed, nore preferably greater t han
about 0. 25 ng/ kg/ week, and even nore preferably

[0013@1 eanfér bikding @r ampody td thealyelijtcodtir® wifi legnaneresctivé matgtiel to reduce
baCkg:[OLtl? %ryrée ne;shm re%%??g u%ou%%@ﬂgetﬁn%frﬁrﬁmllﬁpﬁ léhrf&e33 Eéhtacted with the

n anot odi nent
sampfegp hgremév@ a pwgmee sqndpwwewarﬁw CW@X@Q“&J%‘%WH é’f”éﬁ"@%r
once per day subcutaneously. In preferred aspects, the
[001 ﬁpse Fefiowidld fbsndaet wepsciaimuiunGofPkxamsknieed tngtekighiale and the bound

an’ub?jﬁ/o_al_rg}3 3@8 @%&g&v%wrég h%ho%mgfl%ﬁg gﬁ G %‘FQ@L?@@%@QMPIGX formation

may lsmd!ﬂte;mtr@d R Aeisey et ANy to eems @9&5@9& havite PRI '%aqf:?r (FHR that differs the
first Ak tgo%k/ eAp%Fo%rl@té ResditRes b@fd?@mn@uc@rcﬁaﬁr‘@ﬁh@mpﬂe with diluents such as BSA,

response. to {
bovmfe r?é'[?‘ Ién (ﬁé@é {fl Hhogpl&tee ?L?Qe %glmgc(%’ési}ﬂﬁ%ﬁyﬂ%gé aéd%ﬁ agents also
tend &dl BSsist §t tregddyaors pr%P@lfhd]mlzngeIsTlﬂ% leyerae aggigreesis then allowed to

mcub@ e f@r]fﬁ)n?’\édoht Pe ag&‘ﬁafth@ Fat teh'f-b@ratﬁ& ﬁ&é@bl@@ﬁﬁw dBde@ bgbolir5eC to about
g ect Lhat,bs @t I %g ?Iﬁ éi[ rﬂae (%_'R\;\(/ja?éhgc! 16! & #'%move non-

27 Ph HU@@ RarhatPYL  BF AP TT ST U &% €F 07y gous for t he

immusbiRadleaxkd elaterial Alpréierragrveshiog ptolqajurq hglu@mgr@ashmg with a solution such as

erslsko @ subject that is honbzygous for the
PBS@@%%W&ﬁ* ele. [00165] The GH is suitably admi nistered

I
[001%33?: |Tgﬂr?rg\zde¥ ?%?%% rage?ntsloﬂ]ggs%s di %}’)‘?IE?CB{ WE gre%eralH o?we an associated
enzyiBj teat D gedrata acior davklapmeltspon \mgba;mg Heti‘leaf\/\mnfopdi\éteacmomogemc

subs{rété eTf#lE R ae§£‘@plg_br%05}ﬁied%ﬁ@¥d E’Jﬁt&¥ aﬁ(ﬁ"%chbeﬁ'@ tef sdcb®d antibody-bound

hen a drop I n E Ciag$ncent%qgug% and under
surfagmwuth 3 H@aﬁﬁ’ 96 PEFoXidpRe- Waweat% i %P%ar? ifePene
conditieRs \ﬁl@éﬁ fafi @iSdeveiBpiéa of it unocamplelt atmedgule us irfcpigation fee 2 hr at room
tempg(?gtir? Qlﬁ H’&Aﬁomta(fr{n%i%%?gr? &cggg ngﬂ'%eé l'ant devices

i scontinuous rel ease of

active |ngred|ent such as an |n|t|al bur st
[00137]] aghfisenevkatipre ikntie sePongiRERARe ORed; ATl i s B%eé*ée'% to washing to
remd%e gnboqu RateRal the BBourt o 1Bs| B2fliant[fiBOBEIGEULEHE WEH aneyonadgedic substrate
suchteﬁ qu S%Ad rioﬁ{g?re?o pu ;’:\ )Se éroz é‘%éﬁ? &i- (g%ﬂwé/, tgalﬁétlmaﬁ’ Iﬁec')eg‘&,ﬁ’foh@ acid (ABTS)

ai'ne I on ‘of
and EglDa, lin e cags Qjme@p(ld@sweas@qa engineg lgpel. %{tltaﬁ?réqs énegkﬂcpleved by measuring
the (g:r%go ?#Iof’ti ggrgerg%n r%egn&sm fa \ﬁs%]é r%t i é%lrbﬁ]'oﬁﬂ\eWr
Al ternatively, |sproperly acconpllshed bg ﬁﬁ T
[oowa]equ&qprm@p@eﬁqrmﬁgm@f beglfersd. by first RPAIRT R SAMBIRAR NG &FF3Y plate- Then,
primEQranfRYR ReudaWdofthOhe bidag @latd, I‘ﬂ@l&wétaby vidtectin® @i Balnd Iprimary antibody

e T e R s

cl earance of GH fromthe bl ood or cause a slow rel ease
of GHfrom e.g., an injection site. The |ong-acting
formul ati on that prolongs GH pl asma cl earance may be
in the formof GH conpl exed, or covalently conjugated
(by reversible or irreversible bonding) to a

macr onol ecul e such /as one or nore of its binding
protelns (mo 92/08985) or a mater soluble pol ymer



backbone occurring in, for exanple, animls and humans
in nmono-, di-, and triglycerides. [00168] The pol yner
woemd/omor2 have any particul ar nol ecul ar wei ght PCHIB20058002086

is preferred that the nol ecul ar wei ght be between

about 3500 and 100, 000, nore3ypreferably between 5000

and 40, 000. Preferably the PEG honopol yrer is
[0013§ﬂ3u€us~.% ;ﬁ'}eg%gg‘{aknws %‘ulﬁe &ugpcie&ec%grp Ste hoéiI E veab er(l) r&gscrlbed in the
scientif® ligerdilre Gicka bk \eb., Yfricupira eired, lndéandpwfcéE&Qﬁrlweatah@mwplogy (4th Ed.),

weir. . Q-Vegzen MOgLL R Efaﬁ{v\%ﬁld Hér%b@ s) IBol. aNChapter 27, Blackwell Scientific
unsubst i t Ut ed

olymer o ﬁ%
Pu 3 gHe 190y DRI el msmes/E ipgestse ' fislegost gpple and direct
sens@0|aWDXb1|Q:t|ﬂ'gy|ﬁ9€ysgl geaol prefles amilnbassags nok ethel asmrious types  of

rad|0|mm19|f>ass?¥s &E gno5 200uricBe P cH0Pe e[sg%/%@t?hur“h%’togﬁleﬁnﬁal detection using

ed via one or nore d
lssug-sastiensestsods perieuiai gy HOWPYST Wil b geady 8PRIPRIGH AT dqigetion is not
I|m|te9% éiﬁ'ﬁiechﬂ@l%@ néd"ldWedE@h Blbwn@ ot hitinge BAC$ analges dintl therike also may be

t he polyner, etc. The pol yner

used\ﬂ Qoﬁn?qq%” W'gﬁ%? P(?é&é F’gﬁm'f) i s designated herein as

activated pol yner. The reactlve group sel ectively
[001403 acths a\praiérradrexemelai RORST levr!neqn bee%@qt%uwﬁéiﬁe!% spegilic antibody
usind@hk mkihod ddscitRd WBSIRI i 8RsHmAIRBEMERE totd] BAburit BEGHR edetdtmlined without

dlffererg}ﬁgngotre?\{seﬁtngﬁﬂ%d% act IGXﬁlgr O(J[J 1@ Ch%ﬁn of 8glﬁfl\fn§ﬁérﬁterr%ﬁ1eﬁ h?he difference in |

amouwitt bfl undiigrenichteirGHIm endo@r Ril vdicaies @Haenmt of/edRddprasasi-d
having the reactive group react with too many

[001 ‘Pﬁr tiguh @ﬁérb/atﬁé: E*a\’rﬁ)lé}l Wﬁle@éle tdhene@diechisl Ushy S GRS Bpdcific antibody
0SSi

usmgt tﬁ%‘ e@@ﬂ%?eél:r‘%?dfa%@fﬁ A%SIH? rbet}iod}é him%p}éﬁn %Paﬁﬂqs Qetermlned without
differprtiafiiey laebvgenGiifi1 200 Ghifidg.sanddife arpeunt at (éldRﬂi’oiS)ﬁﬁi?fm'p‘ejr The difference

in an{gﬁht%f Qﬁdlfﬁarr i ﬂGl—Iﬁ%@@ﬁ&g iRt afes AeBdnfbuROa CRIMi{ grosddn,
npl oye The tinal anmount of activated pol ynmer per

f
o014l ?uﬁlag%{h%%%'a&p%t o RS 5 S T e RSB Speotic antoooy and
GHRpos&iddaa be dhiected ngng aGHRi-dpatific-dntibaslyof t he prot ei n.
[00170] While the residues may be any reactive am no

[001?@' dsp 0@ by Sull RERbES de‘%é&? BHBP (BHEthe @xtta\&@nwey %bt‘ﬁbrﬂ@fSGHRdS or GHRfl)
termnal am no

u
in ciougian \ BTG AEIE PLPiRaRire ke el eripicd gHR (oo for
deduciBg GH RS fgmotqnal ahditférentiatddi GlaR edmparky ne GHRA). slietghtidnt ¢f GHRA3 and/or,
deteét{oﬁgf év\ﬁfl ﬁ&h??}c%&f{% fﬂUIQde 'ﬂé E9‘§Atégéy3 tr@rllgé’ﬁcﬂﬁé&été?d immunofunctional

e -pol ymer” through an am de
assaly §ih) [aoéihn?d'mweuawa%ﬁ% nodi fi cation reaction nay
take place by any appropriate nethod generally used
[00184]r ri@B&tdr e dEtatiagofambiffyreaitedvie.gnBHBOB af §HRIX BHR wen be carried out
accogcmé;y {Eettﬁ? meicih & Fabhim %‘i aﬁtlﬂ%s pSCﬁn Ifﬂ%@nn@f bENSRIpY 1): 44) and

reactive ar

Kratzgelo g, (@AM, B9 p-6e08s =t ?ﬁ‘%}ﬂﬁr Pefgffesgquiated GHR s
dete@6d 'uh’ﬁé %d’n&%wﬁ@ ran{i WGHBP aintithc@i@S6r catingt micrdtitea Iplakesdr Secyrh sample or

glyc%glﬁt}ﬁégHB n?aﬁgfare fr{ceﬁatéc}é tg Hg%tb QB&%@F H{%Iﬁ Qﬁcﬁa monocional antibody

directest nagaanswtf‘s“! regt biotnylagadotecse Thee sgqals isi eAplified flyr the europium-labeled

streﬁtéifdwls%térﬁnand-r%a&h@d/ %sma:hfﬂlu'éﬂirﬂe%’ﬂ I @R Cdnb®Br @RAMBIE a competitive
per f or ired several net v e Of .. .
i figuriss s A B e BF otk ty g s BEEPY Sefff g Bmimaner
antibosg cthGEBPrstahdareis teind 126kt GHBE dasplebsjerk antigan @smecr@ﬁ@pﬁ Kratsch et al.
ic acid chloride

(19%52%? é%rd%)gﬁbg?% %q?%m ne) and cyanuric acid

fluoride. [00172] In one enbodi ment the nodification

reaction takes place in two steps wherein the polyner

is reacted first wwth an acid anhydri de such as

succinic or glutaric anhydride to forma carboxylic

acid, and the carboxylic acid is then reacted with a

conmpound capabl e of reacting with the carboxylic acid

to forn1an actlvated polyner mnth a reactlve ester

1. i s - o oy ' ~ 1



N-succi ni mdyl glutarate, which can then be reacted

with the G4 This nmethod is described in detail in
wo\bwehowski et al ., Cancer Bi ochem Bi ophys., FCT/IB2005/002086

175-186 (1984). In another exanple, the nononethyl

substituted PEG may be react&td wth gI utaric anhydride

foll owed by reaction vvlth 4- hydr oxy-3- nitrobenzene

o) oS Ph Rr B NSAEETCRE Pl B ElREt s v
undifdesmtated6HBBYs Biratatayanoatig aghicrotitPepate ihecoated with 100 pi of the monoclonal
antlb@émi&%ﬁbv lcr$tbfnld§t(§ﬁ§3 %UEFBE' A he %G@F@ﬁgh@Q% foiovmﬂﬁon et al. (1999), in

rican Pep Synmposi um |)
50mni@H/| spdiem Chesphatg|buifey, pH REALEL? Washing step, g@ glle)ampﬂe or standa d and 50 ng

b.oturﬁZbé&Oann@daBmmths@e me&t blﬂdsSGHBiP @hhl?' eeEM bigyindRsat(Bowlinson et al
n OCI or 0 0 o/ -
(199%8"675 b esey auheghap k&éﬁ!{dr%we@éﬁﬁ TRYS ’\{E?/ht 1sf BRaci , 005

NaN?@ﬂﬁ P/daﬁeehmows%l BSAS0.05%d bbiiree deprha-glaibulio, . u‘mc[l/Otﬂ)éIﬁﬁénetrlamlnepenta

ace’nf %%lﬁ)lu %{j?r]regdt %giSﬁcuggte ognglgfgngThg_Ar@Q@ﬂ &gﬁ-ilﬂplsttﬁenpd:e%rmmed using an

escr
antibgdyl tecifia for ¢he @RG-339niaiNaY] Brm A GHBRY. B,gflefglggwAQG‘g)BB\ANr@”ﬁoblllzed on

mlcrdil'té Ia@e%ea?s PE@e r@Y¥E bf LiMiterdtthic§ @HEFE My al idzking step, Eblu sample or

stan r @rgﬁ %566 of §ra§g§ g&ﬁ&gﬁlgo%iﬁ%gl ad ”Beg%udse c?escr%eg Yn Kratzsch et al.
(2009 USiludneno0® laepsdRics anpinsibiied rsertigkf 20 ndidotialiatet nckivelgntirabbit IgG is

adde§$? e%cﬁe eﬂ%’haé) 1ngub%?e|d¥£[;e!h f%‘m@& Bf ?eglaéle& P‘%mgoﬂg é?énaf%le?@ﬁﬂphﬂed by the .

| euroeummewddstreqt@m istem cenl i TREPUAN BNy | acflyQiemetery, s Recombinant

nong@@&sylam hGHBP! dilLtsl9n sHieRp 88t LsedcdRndiandards of
L-glutamc aci d and gamma- et hyl - L- gl utamate (Si dman et

[001 %é(;l y(/gutlﬁxgdge,sy 5m°’ fofaHR?%Z)r ﬁsr’ {c&)%%?)ﬁoa ’hhe epresen’t |n\{ent|onJcan be obtamed

acry
usingBkrows thelpderAn lﬂéaj,ed GHBd3 g_rgipmgqrza ng raqrgefé g}ereo@q%pe used as an

lmer%ﬁgh to é&era?@aﬂi@@dléslﬂ'gi?—bmd %Msemgvétgwﬁrdgﬁeﬁrﬁdues for polyclonal and
ro
moné%qnag erﬁ@o&@greg%rg?on o?\ gﬂé&@ oge,lrb séh)ebreeusseg [0(5’0?. gri‘gl Verh} Cthe invention

proviSessaraiperacipapidecieapmedd of Ghipds for bearas imMmypedens:| ude
| i posonmal |y entrapped GH. Liposones contai ni ng GH are
prepared by nmethods known per se: DE 3,218,121

[0018st efPRE} Pelypeptidep Gan bRriprgraregUspa kagyn m@g;@ egl'fr by purification from a

biolog & G %%b(alrﬂa%@om EWaagideal oa|mo.re PiefeablyNas fecordsideht p@gpeptides. The

SA, 7 4030- 403 198 P5 322 P
GHF{élganmzaC|dE§9q_uLer§e 934% gv g%@ | Z jrggn héc GI%—E??SG Z ﬁprs F}Ga deletion of 22
amind3aciit 306&ted Wy SxorPat Thuwngwmmmma @iHdd3 pretpiabiideompipes at least 8

0 r I f
amm()aa}gljd %Sl%g of @%ghﬂ% elc dySeﬂB%h%% %I:ufmﬁﬁ’ gFglrlﬁtl\ﬁJ g }Nh&@ in I%lgBEét one amino
acid fsheutdidepdf gaid @mre&emoge@are@p épid repighen horie a@@ewe peptide encompasses an -

epnto%@ ﬁgﬂgg@ Q@h%%t %h %'ntledV ?ax&@'a%&hﬁdh@ﬁébﬂ@é folrR$a BEdciig immune complex

with kﬁ"bﬁ*@gl E%?qu@'hglel %‘b%q}’s?'ﬁ‘?%%%e"?é%%Bre?eé?'}trlﬁlﬁ'a?’l @HR%‘O‘aﬁnd does not
subsRtiadend EOGHRRN. apiditedblypfind Bitigeiic peptitleesvinpyisdsoadieast 1@ amino acid

re3| A arr%r%ér% %@P a?‘e%gta@%n}alr ! %% r%fs@degﬁegltreh Qﬁge ;5 %f gg§ aé@?ét 20 amino acid

resudﬂxesend best ppeferaily edpdst B@amipopod rasidoes. of fat or wax or a
m xture thereof and GH for slow release. [00176] In

[001 ﬁ?}m hE/leteHia? g&idﬁ@ﬂ Encanlagss%H B %ta?']nb&%épﬂdeege @éb%h@ oﬁGﬂ Rd3 that are

treate fective anbunt
locaigd ne gl suprasPH B IPTARIN. Sxdreveigplalic rﬁ%@nsmaceutl cal I y
effective anount of IGF-1 admi nistered parenterally
[001|@Qr dNSGHPMS' immRoden tyhiealy ageedab p&’é?p@td ardiBodies Byiﬁ}nmumzmg a suitable

referably 100 to 200 / subj
SubiE S o, T 2P HOOER, Caist BHTRBOVAH TR dm{lindefl ' appropriate
subject to a great deal of therapeutlc di scretion.
Al so, preferably the IG~1 is adm nistered once or
twi ce per day by subcutaneous injection. In a further
enbodi nent, both IG-1 and GH can be adnministered to
the subject each |n effectlve anDunts or each |n

a " o, o o s __.J:



361 (1959); Biglieri et al., J. din. Endocrinol.
Metab., 21: 361-370 (1961), as well as
whgenddosul i nem a and hypergl ycem a. The maj or PEDE20&1102086

side effect of IG--1 is hypoglycema. GQuler et al.

Proc. Natl. Acad. Sci. USA, 8®%: 2868-2872 (1989).

I ndeed, the conbination of IG-1 and GH may lead to a
reduction in the unwanted side effects of both agents

immunegehic, praygraiphyee moatafo for| dg&imple aredorhbipant!y regprbssed SehifRdgy protein or a

f.
chenﬁ;@ @{n%gﬁlz c?GF\)\ﬁg’é ﬁ({hﬁ) @&p@ﬁ%@é@%ggh%\é@r& T(%ﬂgs]e ra%i__uvant such as
Freupde esrometalor dntrinpletet aditviaoin or similamnisrenes i WAty agend mynunization of a
sunta@g [:]P%e g&ﬁ HGRR0-gENc @Hﬁd@’b‘rﬂﬂraﬁx&?m@:’&e@ta SoRcRS dhfiiHRd3 antibody

purity, in a unit dosage injectable form
respqngel uti on, suspensi on, or enuIS|on) wWth a

[001 hﬁr ?Q‘}ggrgltnlglg,aalrnlg rpasgﬁgso?g}e inyen drﬂ]opgegtalgg’t i-(.ﬂ-lnﬁdst abn%godiess. The term
"antimm'cmmsreamewmsreiermﬂoorylmdnmfc@uilrsmglemanld|nemumkpgiqaﬂm@qiive portions of
imm\#n'dgl[)ﬁﬂh Sieeuel, i %h%o[eeul&u h& doRf3in d?\oerntlﬁéﬁadmlr% sﬁé I%nch specifically binds

at1on prefera does not_ I nclude, oxid qg
(el WD Bt HEES: GHEbaR A X PR Bl 5opgoaly active portons of
immEhbIebEih inflisultOinglodeyReptand Egab’) saneantd vyhlchtdae be generated by treating the
fornul ati ons are prepared by contac

antop R RRPAT 151 6F PG U B <A TLIOLe VR P Horglonal antiodies
that biat [GHAK3EMhe tdm Menessary antibbey" pr daondclonal akiagiydsomposition”, as used
herelji\hr%feqi t%'agﬁ%gulat%ﬂ '&‘&%b olg)cru %@r{a@p(%rﬁt'auﬁ ey Gr%r dob8Es bf%n %n’ugen binding

carr er ab a solution that
site |cgraﬁb&9n ot lrmmvmprw&ngomada o?af’ftCHlef r%&?% ehtGHF’éiéarépWé%wd?"a' antibody
comﬁdé(t‘lbn s HpREIYWURIPIags 8Single Gindihg aWateior a patitute GHRd3gestéis with which it
m Iut%on and dextrose sol ution. Non-aqueous vehicles
"“gﬁ?ﬁ 3s fixed oils and ethyl ol eate are al so useful
herein, as well as liposones. [00179] The carrier

00154 aﬁ'ley n\fe%"ﬂoﬁ‘&rr@ MABodPEBHPsRioRd, etk bbiydi@ &Uﬁdhoél&nal capable of
subst ances that enhance |soton|C|t¥ and che

seledively pinglipgs or S%I&%'V%P'@F fapseRiPRe-FRVAITIRGG B°‘¥R§p¥|}3§cﬁ°ﬁlp8ﬂ?%a contiguous
sparfdf af IB8st @Wm@m(efeaa@enbaamno NG a@iip ladigs thor@pdferably at least 12, 15,

2, LSO BB PR SO i 1 g A v

leasiadnk iaoirodkaiatostsisia ©hsais 2228 gion m«tsmmedwdedw exon Sl fherGHR gene.
wei ght (|l ess than about ten residues) pol ypeptides,

[oo1 §2e]9 ' P& 1&69&%% Soa[ntlﬁddlegeo% 'bg%epal:érdoisedeg&be@ 466edy immunizing a

rum al bum n, 8 atin, or_inmunogl obulin

SU"‘EI‘WCP(UQEPFI withca QHB Brisprgunogerh 48 EL1SY dﬁ)ﬁFWF’Y Hier e immunized subject
can Bérh{bﬁltcﬁ‘é‘d S%r 1iHE G sﬂﬁdeﬂd%‘dhﬁ@uesg blhtihédﬁl viithaedi éhzyrﬁé ptafeti irBmunosorbent

or ar sgccnarl sac
assay( ﬁlelﬁAkléﬁlr@d%wPE{egséW%% ﬁcdleﬂbedt Flan |b88% mgfecﬁes IFetted %gg nst GHRd3
can Belsble@t ifrdRshe Hhumase.g., iramnbs Bipod) and dxther pusfiedddyereditknew technigues,

such entr?ﬁgl tjglhcl%gmg JI’API'JYS W9 bt 9’{1 ?dsé Jﬁauﬁ:d'r‘l 3 %%brtoﬂ jate time after

count er i‘ons suc um and
lmmnrmzatlomlecg Swireh g aﬁ't%HB@fcm'é@dydM@@(ﬂﬂMleéts antjgepioxasksing cells can be

obtaﬂ@d P& A %Pﬂeg’(%d @E&d 18 ptapRicGRdoYiohd ERbALLSY standard techmques such as

I ndi vi in such vehicles at a Concerzt rati
the fyg@dﬁma)teghmpglp Rriginally feerrinef ?M_KOW@P% Mggpxp 1_197§bNa|tﬁr/erﬁ§6 :495-497) (see
also@Bro@n RHap{198PON imAukolt 783966l Bl%w@reefaIE‘ﬁ@bd))yJ miol acnehi :255 4980-83 ;

7. 4-7.8. It Wl t [
enghel figfa oAy a0er BT e LAt (PR, bt e pipdy S e more recen
hum‘ah |B| celll @gbtidomiartedhnigué (Karhon eral.df 9830—|Ir13!ahrtc$ TodyO B the EBV-hybridoma

techmque g:ro?e_l &03?31&% f ngw)r?a# ﬁgti g}iieégk(d éaﬂc%@ﬂe‘?a/@eh?ﬂ% Lfs@%c pp. 77-

I ons are as or a
96) @ﬁmrear tegthidueiH Toeammmm(pmm;mg BoRqcieg hleantiessiys hyyidpAgeis well known
(seeC E%‘II}P?R QI %er‘fmeth Gh ﬂnoﬂ&alongk ﬁnt%dle@ /BNBW Dirkerf2idhOn Bloldyical Analyses,
8 mg or 2.0 ng reconbi nant
sonatropln Sald GENOTROPIN(tn) syringe al so contains
0.21 ng glycine, 12.5 ng mannitol, 0.045 ng
nonoat ri unphosphat e, 0.025 ng di sodi um phosphat e and
water to 0.25 n1. [00182] For net GH (PRCWRCPIN(tn))

T



phosphat e (nonobasi ¢ nonohydrate), pH 7.4. The 5-ny
vial contains 5 ng GH 45 ng mannitol, 1.7 g glycine,
w@nae/206070y t ot al sodi um phosphates (dry wei gheQT/1B2005/002086
(di basi ¢ anhydrous), pH 7.4. The 10-ngvial contains 10
ng GH, 90 ng mannitol, 3.4 ngpglycine, and 3.4 ny
total sodi um phosphates (dry wei ght) (dibasic
anhydrous). [00184] Alternatively, a liquid ‘
Plendn® Pomliskibg Cﬂrpf NNewNGHROPY.N( 280); Eh@HLeraer (h881u¥eld,J. Biok. Med., 54:387-402;

M. Leggf?gjlr%?g 1 977§eSon§:1‘t|g ng/C%‘n%tr %g;llnﬁé lefg/org%ﬁnrg%dgtcell line (typically a

myel@n&. is-fused B wmpldeyties dmeisally zplsr@cwes)drqm ﬁgriewnaémunﬁed with a GHRd3
|mm191'o Jnaésedégcme@r%@e a"f\BQthJﬂZre sup@rn@’?ang%f%e fdsbiting hifibida cells are

rous total an ous sodiumcitrate/citric acid

screqngd lgeqqﬁ/a,ﬁybrl@fnalqgoc%wg a'g}qngclqpall_amlgodg thapinds GHRd3.
formulation is suitably put in a 10-ng vial, which is

[00158] 2. Qxniylof fHeIrhar@fweWkao@bw&)c&@ usadl fat fusing |ympaoc3tes @ng inasertalized cell

ines 55505 PRHIFG 2 IS S oF 87 IRTTER FoANEar S5 81 Sl srpogy (eee, 0. &

Galfre rej elc(1i90T) Nure f266: 550512569ﬁtem ret elf Sbingfigi G:bll@erleb ¢itae supra; Lerner, Yale J
Biol. Wﬁegj St% ;.Lrgoil% Lthqﬁoﬁ&fmgls,&rﬁlb% E%d@%g@? %réd%r the ordinarily skilled

mnistration are era steril
workgt wif |apprteyateéhatéfm¢ jage @é@bvﬁﬁﬁi‘%‘ﬁéﬁl SHgp mﬁmq*Sawh'EJha'SO would be useful.

Typléaw HeIRmkA ek lﬁ1ef & b1 & pybiBRa CBNMRERE 68rivee fr8m thesamelthirfdlian species

L R Vs vom o
mouéeoifnnﬁPh&H@hAﬁh aﬁﬁmkﬂmhbmfem}ep}arabhuif ittenpriosegt dnventioalwith an immortalized
mourlEea . Pt 2Rl SEEPRPLE el w)UBAL EEITIE, ol £E LR 1o cuture
mediumi Ctontamlﬂgllﬂyboxadthm emrmpaemrea@ thﬁ/mldlf@x(eﬂﬁﬂ @ed@'@él Agy of a number of
myel?ﬂ?%ﬁl‘ Fr%ggg }Sb%géci adld f@bn%%cé@in?% SBndaAd te@ﬁméhes e.g., the P3-

ormul ation for reconstifution.
NS1/é>€@rhiL B3-%63-A08- GRS 5K SPH/ et 11 GDRIMAINGSn Thepp Tgoadng p gypiable from
ATC@)’I Wpl&ﬂl?r Hie-sbhdither @euget m@@beMé @%%@Sus@b‘l ®0mhutide0BSlenocytes using

m, Xt ur The, i nfu
oy a0t et IR § T b R T L R Eg s
mediGH whicin gilld et acmsltlmbnoduc\melyeruséabmyblnqne@ellso(nnfU$e(DiOSD®7i]>cytes die after
several ? e), engéeus% %ly I%O’[ k?r?r&év?\jprh%d)f Hg&g%oHQgg[Fﬁt(i&gl §’¥ monoclonal antibody of
the nhwmweare detecieo rwtsp@e@inwel hyhilctqm@gcwtwe %%p@am fCtr W@t'bod'es that bind
GHI#d@Vee@tds%as&ﬂddaﬂd'él_@é@ééééﬁ and patent citations are
expr ess i ncor porated herein by reference. EXAVPLES

| e CGenot ypi ng for GHRI3 and GHRf | .
mmﬁﬂnorﬁ“@”BﬂW Pr@yﬁgifﬁa inapeglogal anl &'F?Fé‘?}'nf’ rr&gﬁdrl?g‘ra pR &Hogpeional ant-
GHRaBoattibb®y |cami Iikg 1ﬁémnemstahddlsdeisdrb)bexdrebymgadm neconaythnt combinatorial

lmmglr?onfégl@% IE? % Ltg g g é}? %ﬂiar\ﬂelgls;g %yé"ﬂ%é@g wwgg@ttd %reby isolate

Immwuig@hmnphrasmemep“grtln%@mldyG@B@ |Kllt$]@)f lERgTating aad sceedeg phage display

libramat aﬁcéogun%}blalgsﬁlaﬂrﬁﬁeﬁ {e. 3 thel PRSI 3 2bmbiRAnt t %g@xﬁiﬁbé’dy System,
surroundi n lon of t e GHRagPEMdV\BS Carrle
Y

aqut
Catalag\Nas t27§§’é?%01 f?é‘d s Siraspaenes Rt BioedrisRivHKh &ameNo 2408612).
Addlfl&%mprh&ﬁmblﬁs SMheits @Rl SeadoNd paruiip binbhadib fdy use in generating .and .

nmer ase,_ cha | ¢
e 8 et 30 B oS B A S 50
Kan@ &t al. FFGrteh8fi®@) Publitatiomdi WO ©ati Bétes DoBrrietéll HCT RGOnatignal Publication

No. g&;o %?@9’91 n@%ﬁzﬁ%ﬁn&?&&ﬁ %I\Fﬁ;gndlhor{ ﬁfr’%ﬁ)é/?d?gﬁn fibilafid et &l PCT

Interpations PublicatipnONG WP B&iww;rBrp{ihgg] el CPé}T Iptyrn@tmabmb;)@@pra@l@ 93/01288;.
McChffd ér@r@ya”%T ﬁ?e(?%onaﬁ' 'F*?Jl)lﬂ:ﬁﬁc)n nd-NRoGe/01647; émﬁra%getpél' PET $nternational

aredescrib GenBank TM accessi on nunbe %

Publ@ytrgn, Npgv&ﬁ%{pqqggﬂlsadm,eé alg BCT Hterpational PHpItc?tégn hg:l, g\fp 8¢ 02809; Fuchs et
denaturation of 30 sees at 980C, followed by 40 cycles
consi sting of 98SC, 10secs; 603C, 30secs; 72SC, 1mn
30 sees, followed by a 7 min of final extension step.
[00189] Anplification products were analyzed by
electrophore3|s (90 v, 15 mn at ‘roomtenperature of

N PN N\ A ~n7s o o o



if mldly anplified in the nmultiplex reaction.
Coments: [00191] We verified by automatic sequencing
wo bmsioak®mt ity of the two PCR products sel ect edPdT/mBR005/002086
honbzygous DNA for each variant. [00192] The Phusi on
Hi gh- Fidelity DNA pol ynmerase {Fi nnzynes, Espoo,
Finl and) used in this assay allows a robust
anplification at shorter tine and hi gher denatuation
al. (1 @8 BioAteainr®log9 83650-13700HDG4t al. 1 99R)eHdn.rAstibee Hymidemas 3:81-85; Huse et
al. (89} bﬁgnc%‘éhs@zfse%ﬁ‘%rﬁbﬁ&&ra‘i’R'i’éb’sgénl\néooﬂ {ﬁ%gg%lm%@ tal. (1992) J.

ver stalnin ter vis I ze

MolRiple236:P83$RE: Qi@)'lﬁﬂnfeu pl. 18P BNsIUye) 826240781 @ram ahal. K'l;ﬂg?)H%NAS 89:3576-
358UeGérfddeé1 d’l f‘(@égm B&)ﬂt’é@ﬁ%loD 9@ 1@‘7@-'1 §F7: %B%;é?lﬁoc% tehale% 98NNuc. Acid Res.

re
19: @8%1 A Baf&ﬁﬁe%élﬂga ’ﬂ&‘l\% 8% é‘x‘?&rﬁ?ﬁ%@nﬁ U‘CB@‘F%@M& 'H?t'é,fe (1990) 348:552-
s64second PCR to establish the GHRA3/ GHRd3 genotype. This
verification is nore accurate, faster and cheaper.
[00EBRhNplAe PtiDdtReI8 tantivpdy f(e.GHRBocbak hriibadys @en &t ededvid isolel GHRA3 by

staﬁd@@ﬁ@cﬁ‘lﬁguéso QJC%%L aﬁmﬂy é%é?@gtrép%pkﬁlmmomgpl{%ﬁ 1 An an’u %HRdS antibody

can b G 5 PRy 0 (GHTCBHSE cP RGP Bipdped GHRGS

expreasddamhoscells tM@edves po asieGHERdP aralbbdy oselbe tsddytb detect GHRAS3 protein (e.g.,

in attEIﬁflﬂatr ?@{a} r\éédlluga_hat (ﬁ?ﬁn B?ﬁaf @%EQIPQP h%l Abﬁgdange %JH Séattg%%ggxpression of

accor
the %dg reein et GHRE3 arptﬁeqilgss Fathbe ,uqueqdlagpoincat%%m@pltor protein levels in

tiss@ 4d parMbitahclimichi tedtiag YroebduréFe. gaSﬁeﬁ)s eghnife, RIe@ymine tr@hdfficacy of a given

trea%pe% Pﬁ%mqencbnt%gt atca1t1J Ibcre tf?h&élfaFt)ec{) t%}f couga d(b?gaphysw%fllz Im@@g)gg%) antibody to a
deteptably syesiangei Emallpleagfsdeéﬁcta@lﬁ@ub%me Bklydervarides enzyines drasipetic groups,
fluo@%&hg rn%&lsoiunilﬁé%céiﬁtn%t&falst %ldnﬂr@sc&ﬁﬁh&& ADLeRY  radiBstiive materials.

ExafeB o P A e TR b DS a5 B RS B, ReosBhetes, geectosidase

or agefvlaholinesteyaseu nxkemplgseofcwitatild progthetic grourB8on§iBSes include streptavidin/biotin
and(ﬁﬁ‘cﬁrﬂ)@i&q\ezexam I%%'s‘i’:ﬂa@'fﬁx%b&ht %éfaislﬁglgae uﬁwbelhferone fluorescein,

rowmt rate e (? under ercentll
fuoRCaTe B c APBREN G| 4610 e DR Esce SRR ohlorde o
phydeahtton) ah eamnge pfl@&&)meéﬁentﬁma‘mrrahﬁicluk{ear yoiinpp eexamplgs i Bioluminescent

matgnalsq%l {%ﬂ{ras%f Idcﬁgrﬂr Qﬁpamﬁﬁx '&a Iielé. io?%uxtarb%mfhlggctlve material

pat i ent % resentative usion crite
IncILl%b§125i d8hemSs oredHat al encephal opat hy. 2. Associ at ed
endocri ne pat hol ogy, except hypothyroidismwth

[001%@}35t i &l blefted @%nﬁ@é’ suléstan%fy%hCGﬁﬁ@i Brlotdirt Jr%tyaﬁﬂlt:le isbbtained. The
ous chronic il at hol 0 ul nonar

congRPcER0GEt RTIOR (e 1 BEFpe el RSB G SABHPoPb GPREaation on an

Amiednt febaﬂevmast,o tad vgl.of 6.fevNeipdgians per fnl. Momickinalror p(ofyclonal antibodies to

the bfdlei Hnatﬂé Fégé@&' 9@0"0@3 gl%f? $1t1 J?i t?’oW Hﬁmdoma Fusion
pElepeEaRbe b o oA

eta C syndrone rner,
Moreg;lgrpﬁé@mﬁoey @ﬁ@}%?ﬁg@)f @W a4 pgilqrpg@ge@ pan 17e prepared from murine
hybridemasescdrdihg & ther @dssioslsmetBod BlakoHdrt hd VIR ddtyre, 256: 495, 1975) or

dert\té#’us@gn%%og@ ttlrér%( gé’ée Hgﬁi r\n)"?r%e Lar[eo%'i%@dlelsjsA rll_g?%rgtg é:_‘rﬁér&lag Cold Spring

ypes f
Haf%i—ébct'ﬁ?fémﬂ%%a‘ 988.he group 7 1 patients: The
results are shown in Table 1 and Tabl e 2.

[00157] Briefly, a mouse is repetitively inoculated with a few micrograms of the GHRd3 or a portion
thereof over a period of a few weeks. The mouse is then sacrificed, and the antibddy producing cells of -
the spleen isolated. The spleen cells are fused by means of polyethylene glycol with mouse myeloma
cells, and the excess unfused cells destroyed by growth of the system on selective media comprising
aminopterin (HAT media). The successfully fused cells are diluted and aliquots of the dilution placed in
wells of a microtiter plate where growth of the culture is continued. Antibody-producing clones are



Table 1: GHRdA3 genotype distribution in SGA

patientsTable 2: GHRI3 genotype distribution in SGA
W@210600032 by gender [00196] Patients were treaP@dIBaeIN02086

rhGH at a dose of 1.4 (U kg.week). Gowth rates were

followed for a 1-year period38luring treatnment with

rhGH (Tabl e 3). Patients who carried the GHRd3 vari ant

|dent§8§§/¥n%%te@ iop ;0 g%\ﬁgoéyﬁﬁﬂqp?ﬂ\hﬁﬁﬁgﬁ? IL‘ﬁ(gj owhg I'\]Neqlﬁ%l'/ iral_l‘F&\oassay procedures,

suchais EbtSAaee origiial tiesaritred bl Enols E. eMéithHZinO't A& 418 6198k felected positive
clondaf c&H Wt Bio¥deachidy tdirt Rlonsdidral ﬁﬁtﬂfoﬂﬁrﬂrodu&ahbr@eéﬁed for use Detailed

G ow h rat i n e thr enot
procsibidtr BEnReel etpy HoSGITeRe ErBelihbBT ol ok el Metmoss in
Molecuigretiidlagydisebien tiewdy otko SectiGHRI-Br ot ei n, conpri si ng
determning in the subject the presence or absence of

[001%(}'%% ki ﬂxfdg?l;oﬁ\ggglt%s 3t FeFrdsent |h€énﬁorpﬁnlltfiﬁ§ gfddRugE MEimmunoblot or

ereln lele is corr

Wesierry 8lof WBE'MS'%fT'?‘Fa\?PWQd‘SS dedr QQS@SSﬁSFPF \Ahm&e?%ﬁ@ereﬁ%ems for the .
identBiaatidn af ndteian thrhdtdliz&HRNo alsblel suppsrt cwtrixelsadheds witrotellalose, nylon or

combl Hflgrlué $192 ?1 ﬂ%&ﬂﬁ%gfbﬂ v@tﬂ h&?ﬁ&%ﬁﬂﬁgﬁsf Ldvb’e‘a H'yeg%PQI@&ﬁ)pﬁ&ems these

nti subj ect "as _ havi n%
may he 4eAss BeroBHEIFORIPADITE U ASE  GRHIG WSWS@B&P&V%H fygidary reagents

usedti tﬂer RASHBNGS thé bhlg&ﬁlcﬁhsagaﬁhrﬁdverge bddkgroumd. o uaataptoadh-ireged detection

methg?satcfara é;rsr% I:I'lgsj:onjungﬁoﬂ qglgé‘{?rlﬁegl%ttlhi lh%%p %%%tlééh?r tradlolabel or

ver
fluorggcentiyrizoogd @mondarygtaatfqgglp$ gg]alnS(t I'@@:Q)m meietysga jcpnsidgred to be of particular

use BIGRE AdaRN B S. FBfenfsHoderni th_Eh,%e e b A datRRCAdIEHeNYS] Pat. Nos. 3,817,837,

o050k Mo DI BB BT €011 37l A i o

referaigpen Of iceuree, GRR naaaydmdsatddltlgnal Fuv;anmteh thiougb dor s gf & gecondary binding

ligantl 's@éHHsAa se\@@ﬁira‘?l'nﬁb@ 3t At APasd bih@ndranBérRéIRIM Bhown in the art.

somatropin. 6. Thée nethod according to claiml,

wherejn d agent. i s a GHR antagonist.. 7. The nethod
Ad"‘éﬂfﬁtﬁtlﬂ’f‘ﬁz%ﬁomgﬁt’é’sm 8% wherein said GHR antagonist is

pegvi somant. 8. A nethod for treating a sublpe(_:t .
[00189]f f eTliengHAP ba used dmserorsiance Withs thedeveniignvdRy Padn EpRe-sequence or in

vanatnh%rﬂeﬁmﬂoﬁ%réo‘éfcﬁgwh&ﬁér SERGral @}ld‘ﬂhéﬁg, drrebdiRbifehl)] E)@anles include
resence nd/ or

o e P R e e U A G L i g secvence
(GEMOGTROPINE!, adreatowdpinoraom lkepiiri) emd deavmbimanti gngyita horleone gSieill which refers

to ar&_ﬁ}—lt [&RRG ﬁg&{c&%’ b?ﬂﬁeggse E# reg_ff%ﬁpeln? Rﬂlp\ tpéhﬂglb njr'cﬂldl"?\g somatrem,

ern or % way and
SoMEpIRYEIN, cAreFanaePE0 PY q%féﬂdeaerﬁmt for d’“l“iaRe‘I'ﬁehﬁoE?C?ff'b"P@V|W§1a” native-

sequ'éﬁcé NGERARS &H B bi Wﬁthblﬁsaomsmnohme sai ds agemhinuandMobi) preferred is

cer gLt oA LN, S RIS G v e
is metbiooy! dumgn trowttl rimer®, (mehkEi) progdused inssioh tg. Hanihe grocess described in
u. s%*h‘?rr&? 37 E%él ‘éuédSde %' 99394 £HoCG§JB@EItet%t ataie, éd25§),4 (1979). Met-hGH,

ver , intra Uter|ne
soldr 5 EREFPBA (FERPh g SHRIA). 40icegistt & 1B TatLragopentide, wih the
exce(oﬁgtaaf thé&eseﬁb@of%tmfbﬂnla@GMMbm feSid@d. adnath8r exaimPleds recombinant hGH

sold &6 é‘ a‘%%%}ll\gf I(T(ger%nt?g?‘ irej: ]L{Aﬁg} e[ﬁfs?lé%r%@:@lcl%c%ts q]isgrgg &@m&g}lemdue and has

an aajorcaitsequedce Thrticaigo ntadofam:rmudalr’r@rm@ec%a Gnag &t alwRieleghnelogy 2: 161
198?}2' &ogléﬁeﬁg&ghﬁk id &n %fvl erF a‘?\‘ ﬁéﬁ?la}bla%gﬂﬁtf&ﬂpéfr@H with pukB8omatogenic

accor
and GpkacipgeG BV - ACTOPHE (hSk RENact SR o MEhSRd AT BH varants, for
exatfle sedhnasSiabsd dasRriban ira N d®E04788 ape Y¥d 92/08890. IHher Exemples include GH

Congtit%gg th%{: gc(t)r Q'Cillllgi dé argl;%nith OJL%h % g&%ﬁbﬁ?ntqsb&A%’éRTﬁu ?’F\Q&%Cié, U.S.A)

ective anount

whl@&ambag@dﬁortﬂaﬁ ts%if@eréefiﬂcéﬁ"teggEQJENCE L1 STI NG <110>
Pharmaci a & Upj ohn <120> METHODS FOR PREDI CTI NG
THERAPEUTI C RESPONSE TO AGENTS ACTI NG ON THE GROMH
HORMONE RECEPTOR <130> GH response <150> 60/ 586, 380
<151> 2004-07-08 <160> 7



<170> Patentln version 3.1 <210> 1 <211> 4414 <212>
DNA <213> Honp sapi ens <220> <221> CDS <222> (44)..
W@ 1®60)607223> <400> 1 ccgcgctctc tgatcagagg copaEmDB20¢g02086
aggtcctaca ggt atg gat etc tgg 55 Met Asp Leu Trp 1
cag ctg ctg ttg ace ttg gca $tg gca gga tea agt gat
get ttt tct 103 G n Leu Leu Leu Thr Leu Ala Leu Al a

[001ﬁgéy 2 cé?rbept?ﬂactﬁ‘) AdhRRten’y téa SLQ)jeH:_’ b?oarggﬁ.utat% t8éMdique, including

aca gca get dte ctt a gca cccC
perents gy GV TRV OTY: A AT Y fieoply SR the ACE They can be
admiffétéred rigcalbe lor bﬁﬂenﬂcﬁly 3E>&nﬁ)&scaa)aa@itergt adnagistration inglyde @tlscutaneous,

mtrawﬁul%ﬁ%t%%&w lr]_rggrte?lﬁlg a%gglng [5er1 ﬂ@alﬁ%@n gstthtlgrsgP%%ably, they are

admlmstﬂregbﬁdﬁJIYtSv*zCUt?@eOLﬁa'geqhg't cgt tea cct gag cga gag act
ttt tea tgc cac tgg 247 Phe Thr Lys Cys Arg Ser Pro
[oo16# U Ahg cH td bIhéedF?h e Sedrafyyal bd Brrfungebinddds&bin adashpatconsistent with

goodgqegj c%gcg cfpﬁ?t t aﬁr% t%agm@'gi @lt?on%%ﬁ\eqﬁ&vlc%?stféﬁgt (especially the

side GfegtsRyf tredtiment@ith Gikd glorxe)othe Hitg of qulgery gt thg Woaw(ﬁa@e method of
admnﬁ&‘atﬁ?@heg&ﬁe&ﬂrgg @%ﬁm%&@aﬂﬁaaﬁd%ea%to%@]oﬁﬁ% drhqitidréfs. The "effective
amoynfs)) og%acg g%%eﬁ_tdert %J&po(?%s( heé%{? aieqpu erww%}ﬁucé%oné(dseratlons and are

amoldiCthaigrecrdagé theayoowtth tatesal the eabj@dsl C,ys Pro Asp Tyr Val
Ser Ala Ay GQu Asn Ser Cys Tyr Phe Asn Ser 105 110

joo162}° P d ta @gs% 5fe%e§5:eth5r9%b@4§t30 @Qﬂg/llgﬂﬁeekgi pAdt@ali@ @mployed, more

oetoR) 5ot ien Epet D28 TR Ah e Y RP gl e or caual

abou@G.a nitj/ig/ vk, g @ne erabpdinggnt tthecddsetof GHtranges frgmaabait®).Jiod -0 my/kg/week,

and i@ﬁo’t@%nﬁ'&{im%tyo.g{o 1\PhoRgRe&R U Lys Cys Phe Ser Val

n 135 140 145 cca gat cca ccc att
ee etc aac tgg act tta ctg aac tca ta 5
W U RTRIER TR U L Tep—"
the d06é olLGH isLbOwddnbabb6100.001 and 0.2 mg/kg/day. Yet more preferably, the dose of GH is

between about 0.010 and 0.10 mg/kg/day.

[00164] As discussed, subjects homozygous or heterozygous for the GHRf1 allele are expected to
have a greéter positive response to GH treatment than subjects homozygous for the GHRd3 allele. In
preferred aspects, a dose administered to subjects homozygous for the GHRd3 allele will be greater
than the dose administered to a subject that is heterozygous for the GHRdA3 allele and the dose
administered to subjects heterozygous for the GHRd3 allele will be greater than the dose administered
to a subject that is homozygous for the GHRf1 allele.

[00165] The GH is suitably administered continuously or non-continuously, such as at particular
times (e.g., once daily) in the form of an injection of a particular dose, where there will be a'rise in
plasma GH concentration at the time of the injection, and then a drop in plasma GH concentration until
the time of the next injection. Another nbn-continuous administration method results from the use of
PLGA microspheres and many implant devices available that provide a discontinuous release of active
ingredient, such as an initial burst, and then a lag before release of the active ingredient. See, e.g.,
U.S. Pat. No. 4,767,628. ‘

[00166] The GH may also be administered so as to have a continual presence in the blood that is
maintained for the duration of the administration of the GH. This is most preferably accomplished by
means of continuous infusion via, e.g., mini-pump such as an osmotic mini-pump. Alternatively, it is



act ggg att cat gca gat ate caa gtg aga tgg gaa gca
cca cgc aat 583 Thr Ay He Hs Ala Asp He @ n Val
wee@6/00q0713 u Ala Pro Arg Asn 165 170 175 180 gr@EI/fE2005/002086

att cag aaa gga tgg atg gtt ctg gag tat gaa ctt caa
tac 631 Ala Asp He An Lys4y Trp Met Val Leu Gu
Tyr Gu Leu A n Tyr 185 190 195 aaa gaa gta aat gaa

propeg/:%c%g]%litﬁgﬁ b%aL%e -?DL &ecﬁ%}ﬁt i%;%gtlocg tof %&la(l %/b%o%stﬂargz&e:?éﬁy, for exampile,

twice bethreEhime2@8ily205 210 aca tea gtt cca gtg tac tea ttg
aaa gtg gat aag gaa tat gaa gtg 727 Thr Ser Val Pro
[001 GV | Tv get %%théaeéinﬂe\d%e\vfﬂl(al-ﬁﬁ\ﬁy by sdfdnistefots usidgUonPpédctind &H formulations

. that etng?r tg%g'e?&agce gaGl%grgm Aﬁ% b@g«? A?%us%%fsl{\ﬁ ‘el%%g o‘?%ﬁ-l from, e.g., an
injectids r$|t§élrhe(ﬁ>rw akimy fHymulddoy t@ proRings Sét pl2B; g%a@g@n@ﬁ in the form of
GH chn?Ie%dC of grs %Fﬂ/ @&1?1 oftel (Clev&raibledr HredBRibeAsbnkihG) BCAmacromolecule

Le
such S8 PR Fhpings)s PEIEITe A4 %@?ﬁgﬁg§r?6‘6at‘§{as8'“§§tp°l\/{%8r selected from
PEG b€ pélj?piropﬁ,'léae ygcp! @bracpdyenest dndatotyostethylehe pglgrds, a-athbse that are soluble

in wa%{ at (_rfom '}?ngpeﬁﬂgre-ré@e rg@gelyé;tg E’I-Pmlafge;cggﬁ I'é'x@d H l?oulﬁ'd & a polymer to
mcreaaetitsg:uraul@tprd heff-4fet Exampias %aa‘yg‘gygef@aoé'yaﬁg‘“gfgy Vgtht{'@tﬁ polyols useful

for tH—Qrpu L:e Wudbebblﬁiﬁetﬁéﬂﬁnepﬁﬁ;ek@upmmhy%é dlyesl, GalyoGethylene sorbitol,

polyo&eegn £ giuézgs ggthgihz( a@g cgro tgja%ki@_?tn% o?%glyc%g%lh)ﬁgr% @#cterol is the same

backibape obpuDrirrim foyakarmple a\fmalsmnd hugigns-n @ongrsd'(;ayd pigigcesiges-
305 ate gat cca gat etc etc aag gaa gga aaa tta gag
[0016539 @ffhg p%%eaﬁ@edlmaabé EnyAsdtidara® nidsRuikeweifilbliyisis Graferred that the

moleg%/ v&%qsht 58%9%9’58"‘ ?g?ut \a%élo cp 1652@%3 o%léef%?aglly%teﬁ%eteh 08§ Gnd 40,000.

C cacC
PrefetfhfBthe iIPECLImuNopbleimei ie uh{st@sm@pd St it May a@y@epp@s lgtqp aph)@e end with an

alkyl ?Po?xpsﬁref : ﬁ%pal@??rogﬁg 2389-G34kyi §loup, 3Bd GAdst Q@%ratbtyta methyl group.
Most-msr e\gg e a ! ?qt an bgtg% ﬁamﬁ;? f_{yn%za %%gi :érlré%%s ethyl -substituted
homdﬁolymbysf BHG (BfB’&G‘&S(S" mxmlegagglwgal @Qﬁ)m hegca mgigeular weight of

b 600 @0, _ agt gac cat gag aaa 1159 Thr Gu G u Ser
aougsp S?F%w @S Arg Leu Leu Ser Ser Asp His Glu Lys 360

corgy 200 ST Soue Aot PR B AR A0 o e ov oo
termibyiSeASipe Gloyp As pheSpalynGry delwegdiith maBer or3ifig r%li_@ GBgitions; the molecular
wmgﬁt%f ti%aeol)?irg% SR °rrR Joly P wiiR thed€Actidd brolib(§) i@ JbsigiefeArein as activated
'polymer The reactive group selectively reacts with free amino or other reactive groups on the GH. It
will be understood, however, that the type and amount of the reactive group chosen, as well as the
type of polymer employed, to obtain optimum results, will depend on the particular GH employed to
avoid having the reactive group reabt with too many particularly active groups on the GH. As this may
not be possible to avoid completely, it is recommended that generally from about 0.1 to 1000 moles,
preferably 2 to 200 moles, of activated polymer per mole of protein, depending on prqtéin
concentration, is employed. The final amount of activated polymer per mole of protein is a balance to
maintain optimum activity, while at the same time optimizing, if possible, the circulatory half-life of the

protein.

[00170] While the residues may be any reactive amino’ acids on the protein, such as one or two
cysteines or the N-terminal amino acid group, preferably the reactive amino acid is lysine, which is
linked to the reactive'group'of the activated polymer through its free epsilon-amino group, or glutamic
or aspartic acid, which is linked to the polymer through an amide bond.



Cys Cys Gu Pro Asp lie Leu Gu Thr Asp Phe Asn Al a
Asn Asp lie 390 395 400 cat gag ggt ace tea gag gtt

w@ewcoa®)7rca cag agg tta aaa ggg gaa 1303 H s BITIBEAG5/002086
Thr Ser Gu Val Ala Gn Pro Gn Arg Leu Lys Ay Qu
405 410 " 415 420 gca gat etsl tta tgc ctt gac cag aag
aat caa aat aac tea cct tat 1351 Ala Asp Leu Leu Cys

[001755 5 ?3? ca\éﬂengﬁ}odl{ cgaélorz: aacfa‘gtmacyc{a]\k% gfécf B)g a@é Exppz}«é)?aé%{?ethod generally

used déraeaqing horggaly @B@Qmﬁﬁesalwﬁh Mext F@jb@epﬁ Grefgrablyr B at@pth 5-9, more
prefe%g} 76 & P8 hea¥ie érb@pSanthél(ﬁ-l geulyé}ﬁ@gr’(‘)uﬂs's Gbﬁ@ra%aah@%cess involves

cca ca
prepgtigg af4aef'va&§%%%§wgﬁ)@t%% 'gﬁt rP%P:r‘S%ﬂ%qW@%‘af?ﬁ’ P pf&a?%}'”g an active -
substfdt@ frésh uhiSeolyrhbr, akd meﬁéﬁﬁem%tlmﬁﬁ\em wijile thegantive aubstigte to produce the
GH sﬁ le {o@f%ﬂ@lat&ﬂt %Cgoo@ gfﬁ@a’tﬁﬁ geatcﬁé’h %ﬁoo e@foﬁfﬁ@ﬁ) Neral methods,
whlcm@ﬁy Hveveq A T gersy géarpqlqs qf ﬁodéyjr&g %ggatsdleqj cay Re 5%%1 to produce the
activ@éd péifiRerGe a og6-8tef Ydach@ inQlidp @hsurit24id cARpddP{2et, BryichidbB-triazine) and
. anG n . S]I orS r Asp He Thr Pro Ala Gy Ser Val Val 485
yanyGeHdEOElo ctt tec ccg ggc caa aag aat aag gca ggg
atg tec caa tgt gac atg 1591 Leu Ser Pro Ay G n Ly

[001723n Ly gnea@rabc@nyenmp rrg@l?nce@oﬁ r@ygonAglﬁas wisce gwo sipps gligeln the polymer
is redcfte 1St Yitd AR adil gni%ﬁdé §h @k Sudciic ¢ JAutgidanmaieidd fodforat & carboxylic acid, .

and t%- ga a@&“‘-‘g%id 1% 9 x] {seggvbtﬁ) ﬂsc:ﬁmg%td g%%bgeégrrealcﬁ v%ﬁs[h%qaﬁ]boxyhc acid to

form tagpt agjisgeqd palypat wift @ @aciivaR§ter grourt thalcist ca@g@e gétre%qtj@g with the GH.

76?"390hT¥d'mp%Dﬁdsqa/&JdgI\Uhﬂrcﬁ(yA@@imﬁchﬁz h—}‘@drb)WSB ﬁﬂn‘@beHzeﬁle sulfonic acid,
Val Ala Pro gaa tea

and ’@gékeataad @géer%%%NgygroHsaccmé% 85 Q é(yi(gmaa Cm gzeﬂ sullfonlc acid is used.
For dxyrapi¥ahorGhiethGesubstitiged PEG Gag bPrescBdat ¢levatetidem @ratugp preferably about
100- ﬁ%rb ?65%u5§é1r35§\9th gﬁﬂant: afhyakide. @ﬁ@m@ﬁ@néﬁ@PE@%lu@érk a8 8nus produced is

then Geactgé rwnﬂqu Y- hygr,oxyqu:cmAplge A% they Rresgnge arl éalip%g%@d%-magent such as
dicydiohbxyb 80sdespyD@bogiraide Bt pradute theactpgtedtrolymga gretttogypotyethylene glycolyl-

N-su tlnclm@yfp Lﬁ/%%tet \ﬁﬁrcr@?ﬁ% tléé%ar;le L0GedAnih tﬁs %mWﬁlsmh§§E§dé§c%ed in detail in

Abuchpyski giral. a@%pcgnt @oqfxg@\ Exgghyécg L%Zj 86 é@s@t I apethepgxample, the monomethyl
substG@d ARG JrﬁeKBbeSeéactédewM @mtdne avaydride rfolSerd Piyoreition Glith 4-hydroxy-3-

mtro%e@gerbeaeuhjgglg ﬁgﬂn l-ﬂ@\ h? gpes?rgc% &1? cﬁ%ﬂe{y‘ Qat%&‘ﬁln{i%egtf produce the
activated polymeRrHiNSlels deseribed by IBpgnapay it @wdgerSys@?S't%ucmre -Function,
Proc@d{ngjs_ycff iN@eventh American Peptide Symposium, Rich et al. (eds.) (Pierce Chemical Co.,

Rockford, Ill., 1981), p. 97-100, and in Nitecki et al., High-Technology Route to Virus Vaccines
(American Society for Microbiology: 1986) entitled "Novel Agent for Coupling Synthetic Peptides to
Carriers and lts Applications."

[00173] Specific methods of producing GH conjugated to PEG include the methods described in
U.S. Pat. No. 4,179,337 on PEG-GH and U.S. Pat. No. 4,935,465, which discloses PEG reversibly but
covalently linked to GH. ‘

[00174] The GH can also be suitably administered by sustained-release systems. Examples of
sustained-release compositions useful herein include semi-permeable polymer matrices in the form of
shaped articles, e.g., films, or microcapsules. Sustained-release matrices include polylactides (U.S.
Pat. No. 3,773,919, EP 58,481), copolymers of L-glutamic acid and gamma-ethyl-L-glutamate (Sidman
et al., Biopolymers, 22, 547-556 (1983), poly(2-hydroxyethyl methacrylate) (Langer et al., J. Biomed.



615 620 625 age aca gac caa ctg aac aaa ate atg cct

tag cctttctttg gtttcccaag 1980 Ser Thr Asp G n Leu Asn
way®ena@7et Pro 630 635 agctacgtat ttaat agcaaPCT/IB2005/002086

agaat t gact ggggcaataa cgtttaagcc aaaacaatgt 2040

ttaaaccttt tttgggggag tgacagifat g gggt at ggat tctaaaatgc
cttttcccaa 2100 aatgttgaaa tatgatgtta aaaaaat aag

Mater aat ?t {6? %2 égz?lﬁ‘ ffaa% %&?&%@fg% 21%6g8tlgé gfg%ﬂ)t Qeih Iene vmyl acetate

(LangerQt@il aﬂuatab gt @gD{@;Bthaﬁpxypptymcg@!ddéf’ d {qr&gﬁg@crospheres
ctatgttttt aatgtatagt 2280 aaat cacgct ttttgaaaaa

[0017@?93@@@&%&@?%9& %ﬁ&dmﬂo%l?t@ﬁlid:ﬁcll@i&ﬁﬁbr?g& é28édfbed GH. Liposomes
at gcgaacca tagcaca aa g

e RSt A o L e s

Sci, meemsa&gs%aga@glg\@@ga%ahﬂ%tgq Netl. 24080. %;pg St G @30-4034 (1980); EP

52 32%?@@%& %gﬁtlsga%w%gttg?{@% t@iagt QPH@Q@@ @b%énteii liftt Aﬂﬂﬂ tgB-ageuns; U.S. Pat.
Nos. #48a81% ﬁ‘@’tg"r %{H%E AGEP @g@%dr (i B/gﬁxa %s&pgg S%aighe small (about 200-

800 @igstransoailarggiat typatigtwhichtthe dioidabnigatae arestergh@t4igout 30 mol. percent
chole?@gogggeggftﬂ%ct%%gwrﬁént t?el:gi féﬁ Ghlind batinds %%?pycﬁae@@ﬁ&rg Gl biologically

, _ t aaaat t agt aat ct 1gcatts ?I v bonded t
activeygisiainedtrelepsetiormatationy ganta e edé?&ba'??%‘c Adiea Ftcg alently bonded fo an
activit@pdljsachharidtadst deb&ridag in0g Bt Pagoec a,83260R dc dditioo ch§geaicda 4,837,381

desofr Ao gLk D AR TP ARG AR RRRRRAIL 1Rl AREAR Ry siow release.

Fgelaaaaaa aaaf acat gc t aagagaagt

agaaat cata gctggttcac actgaccaag afacttaagt 2940
[001753t gdmanetoercgeiFaly theyaplactstitenfiost Ry GLagsal GG Ulagn offective
amoudt dRJEE St A A0§hetR PESPOSTGT tRy GG gbthacgliticalyc aitectve amount of IGF-I

tt ttt t tt 06
e
200 |ldal, aﬁtsgmaﬁbadya/m@gtalthwh@mteda@me thist witl be ewtdect to a great deal of -
theragg.ﬁ%t 8&&@%&%&%‘3 Et@blglﬁg feFGalst ta&rhiﬁst%?éﬂia'bﬁ&t 9)13 twice per day by

cagaacata gaca caaggtttt cagtccccac ]

SUbC@IQW&@U%}‘éO%dat% £racTBRRINE o Kifahad ﬁ"cca(“t ?%FQ’B'BFE?red to the
subjedBleBér ticibctde Qthoaggadrichét In dnaaiaticg Gie adagtingalay when combined are
effecg\gagregeé% tat%o‘ttu{ (5 8&1% 9% r¥‘n /E%%ag%gmr gfgfgrag?%Bgﬁ%% Go 0.1 mg/kg/day GH

cagaa aa a cct cagt aat tta aaat ca
is agpaiiglenetit Prafeiay tb%taﬂ@msaﬁttonc?fa%s&'& aeth aﬁﬁ' Gt dg oY gnleC“O” using, e.g.,

intraeh 8l (gtshgéuténgwsghéaﬁ@gM&é%f@ﬁlﬁﬂa@ &dntinigredtion ggdg%bcutaneous injection
ca t atcttgac tcactgcaat
for betp %%%E%%@%* 6’3’8&%@@%& dﬁ% '@S‘ftPCCC gt gcctcagc ct cct gagt a
gct gggacta 3600 caggcacgca ccaccatgcc aggctaatt
[00177]t t gt iainbted theg cragiiigars gepiriia dosercol PeBICE A PRY ﬁb'geé‘eu‘d take into account
the l@ﬁg\gﬁfslgte%ct& Qﬂ%é}ﬁw@ﬁtwumaﬁ@seqwrrgawekcsmm one stdegageat @fide sodium

2SS e B B0 v 22 30

361 Ag5N)! Bigiterjat ala AlaG i dradocrioel ddstat. c21: gﬁga@@a@a eggmﬂ as hyperinsulinemia
and ﬁ p%gggﬁé%ﬁat Tihd B%@ﬁ%@%n%l&@@fﬁpéftﬁtg #A9pb@etemid. ([GRRE &l 83 Proc. Natl.

ttt ft tt
Acach st tUh 6° ZRQRACKALE 155 Aot TerCoTBETRn fr oy CH may lead to 2
recuaRg gaBE ahgeraabaddiaga otidigaphigt¢.o. Byaglytearamioc lFgitand hyrerinsulinism
for q@tagrgétagﬁgngof blobd @L% taH ttﬁecstegr(éh@rpof%‘cg%t&l%r@ssed by IGF-.

¢ caagagctac O ataatttagt ttcatataaa
gt at catcag tgtagaacct aattcaattc aaagc
(O0TRI t s FGERnIStal FOTREIOR! P B8 CAELIREG CHnE e et qepggely by mixing
the Gﬂ(aaaaﬂ&lﬂed%’e%begﬁft ARt aca dnitamsagghectablageat ¢lotution, suspension, or
emu%{ota){, t&,gg a%r%éﬁ%@lﬁ(%%gccgﬁgé ?%Qrf&al 2grcl)e ]fhta?fstrﬁﬁ%)@c to r?cutalents at the -

't aact ct ct ttatfg
dosaggoand concentratlons employed and is compatible with other ingredients of the formulatlon For

example, the formulation preferably does not include oxidizing agents and other compounds that are



ggattttttc cttcaaagtt taataaattt attttcttgg attcctgata
atgtgcttct 4380 gttatcaaac accaacat aa aaatgatcta aacc
waddambi> 2 <211> 638 <212> PRT <213> Honb sapiEMm2005/002086
<400> 2 Met Asp Leu Trp G n Leu Leu Leu Thr Leu Al a
Leu Ala Gy Ser Ser 1 5 10 18 Asp Ala Phe Ser Gy Ser
Gu Ala Thr Ala Ala lie Leu Ser Arg Ala 20 25 30 Pro

knowgetg bgé{elegm%oqo Zﬁg)%/ﬁyptldﬁ ﬁ?rg’){%eqlgﬁré& %r% fT%?ré%sal contacting the
GH v@brliqid car@rg omrg:ly@me'q:‘h,pllq:!ﬁenesaoor@gthe'oh@en‘ NEPRESHY, éhe'[qrzgpuct is shaped
into tFEl rdeﬁ%@ fgﬂéla\(éﬂ Iﬂbféraﬁy $heQRaYrief Y a lpéfr‘éntéfa'ﬂ caiBét, Fﬁ'obé &5fe7a@ly a solution
Pro hr Ar
that @lqgtqﬂcd/ Hpﬁige tép% géhegrﬁmglgnté%/?mp]ea OL)%, éangé}% cﬁsdnc 6 water saline,
RingdnsrsoMidn, Sed dédtrasdGiojutiGh. INoAsIquSess valyides @h 1O Hixedidis Td ethyl oleate are
: : r Ser lie Trp lie Pro Tyr S ‘
also F&ﬁ”ﬁag'”i 5@% "g%gmggu Thr Ser Ash G y Gy The \%I
G u Lys Cys Phe Ser Val Etslso 135 140 d

o1 G B PEBPPFSaBISNNPrEATAURts CERAAYES P oS fifbsispges that enhance
isotohieity Arkb cHdnfical Sabiliy0 SAsh méderialSedre lnenrtokier toGleyipiente 4dtlitee dosages and

conc%t%’u@penk}cg/ gse{hd\{r%ludb‘rb%ff{rg Qu%é& ;%h@gpl—beeo Q}Z? ﬁtlc@m%@ acetic acid, and --
otherrtgmanl%@ldfgs thebts) 2neadert SmaSL%Of@C@CVa'PWWC@% weight (less than
abouk—!bb?\ r_gﬁlmds)/ﬁoli)&btld@t e.§\S polfH&inir®0r 2Pbptides drétéind, @uchThE serum albumin,
gelat@lgr IQ‘%BJ V abu‘msf, h ro p}\ﬁélpo&ﬁrers\;%?h %go%ﬁblr@ﬁald@@s ﬁﬂh% acids, such as
glycigs ngl@emicGagid Agﬁpanybr agigs 0'2@@9'@% @WSGOPG‘ C6: PﬁéCOBéereS and other
carbggHra}é%hnd-hﬁ)‘rh glogiuldéel othlﬁrdeh\%ﬂvﬁr glu@s@ MaﬁnossrorQeﬁtnRél@helatmg agents
suchLaé?FEEfé\J sygag allc&g)ls%ﬁgh 2%61aﬁ@§>l %r%%rqgﬂl cc&é{ rIPns sulgﬁ &8s é)n{;um and/or non- -

ioniclsediactamis svalh asvipdlysbrbatePpeloyarer®ive PEGU Phe Ser 275 280
285 Lys An Gn Arg lie Lys Met Leu lie Leu Pro Pro

[00136}! PGFP is/BhicBiyOformulated individually in such vehicles at a concentration of about 0.1
mg/mL to 100 mg/mL, preferably 1-10 mg/mL, at a pH of about 4.5 to 8. GH is preferably at a pH of
7.4-7.8. It will be understood that use of certain of the foregoing excipients, carriers, or stabilizers will
result in the formation of GH salts.

[00181] While GH can be formulated by any suitable method, the preferred formulations for GH are
as follows: for a preferred hGH (GENOTROPIN™), a single-dose syringe contains 0.2 mg, 0.4 mg, 0.6
mg, 0.8 mg, 1.0 mg, 1.2 mg, 1.4 mg, 1.6 mg, 1.8 mg or 2.0 mg recombinant somatropin. Said
GENOTROPIN™ syringe also contains 0.21 mg glycine, 125 mg mannitol, 0.045 mg
monoatriumphosphate, 0.025 mg disodium phosphate and water to 0.25 ml.

[00182] For met-GH (PROTROPIN™), the pre-lyophilized bulk solution contains 2.0 mg/mL met-
GH, 16.0 mg/mL mannitol, 0.14 mg/mL sodium phosphate, and 1.6 mg/mL sodium phosphate
(monobasic monohydrate), pH 7.8. The 5-mg vial of met-GH contains 5 mg met-GH, 40 mg mannitol,
and 1.7 mg total sodium phosphate (élry weight) (dibasic anhydrous), pH 7.8. The 10-mg vial contains
10 mg met-GH, 80 mg mannitol, and 3.4 mg total sodium phosphate (dry weight) (dibasic anhydrous),
pH.7.8.

[00183] For metless GH (NUTROPIN™), the pre-lyophilized bulk solution contains 2.0 mg/mL GH,

18.0 mg/mL mannltol 0.68 mg/mL glycme 0.45 mg/mL sodium phosphate, and 1.3 mg/mL sodium
phosphate (monobasic monohydrate) pH 7.4. The 5-mg vial contains 5 mg GH, 45 mg mannltol 1.7
mg glycine, and 1.7 mg total sodium phosphates (dry weight) (dibasic anhydrous), pH 7.4. The 10-mg 5



290 295 300 Lys lie Lys Gy lie Asp Pro Asp Leu Leu

Lys Gu Gy Lys Leu Gu 305 310 315 320 G u Val Asn
wabeoeld@7ieu Ala lie H's Asp Ser Tyr Lys Pro GaI/Bt2e05/002086

325 330 335 His Ser Asp Asp Ser Trp Val Gu Phe lie

Gu Leu Asp lie Asp Qu 340 345 350 Pro Asp Gu Lys

Thr u Gu Ser Asp Thr Asp Arg Leu Leu Ser Ser 355

v Q5 AR LB T bl A3 Ao olforesraes
weighly &lib@kia afmyorotsp |ie Leu Gu Thr Asp Phe Asn 385 390
395 400 Ala Asn Asp lie Hs Gu Ay Thr Ser Qu Val

(0018412 AerfRtiRiySaNiqf SorAliatichkr MU-PhGRINDY 8G PN 6 Used Rr éﬁéénme: 5.0.4-

Leu Leu Cys Leu Asp G n Lys Asn n 420 425 430 .
05 KL e o ot 31 - AL B 2 25.-03
mg/rilt @h&el; A/68.+485 mighiL 48iutd eitr@k nditAldeatdd andL 9.47 Ash02 ynsg/mL citric acid
anh;@éo?s %{él. Eﬁ@d\é‘ﬁ% sﬁ?lgm Bﬂ.r;ate&ltgc. %léef |égb%.rﬁgﬁmsgr?1(£§ﬁﬂ)%% 6..0.+ .0.3. This
formglationdppuitalgp Puiina 4651944 Whist) issee-ORlnfillqf the gBpveppraLiglipn in a 3-cc glass
vial. A'It&n%/ﬂvlaly,xaroffy’ (2AspL)Faeridder coRtatingl the 48&ve48ithuion Garybe placed in an
. Ser Val. Ley. Ser. Pr . Gdn Lys Asn Lys Ala Gy
'”’ecﬁ?{tpﬁg?r "Bﬁt?°%8§'q%'§@"@’ﬁ‘%’§’e§sp Met Hs Pro Gu Met

Val Ser Leu Cys G n Gu Asn Phe 515 520 525 Leu Met
[00188]p ASH canaositipps orhe usysfodharapgidic Adpinjsfration pee ;Lryfgraeyssteﬁle. Sterility is
readfly 2c20mpiRRed A filtaon AloudN &elfs @irblich rrerBbrayes (¥al, o bhickRr membranes).
Thergé%tia(agl c;l(%mr,]pogi{igns%eﬁaﬁer%ﬁylrjargd'puacse?nt 5% %o%ﬁi?eéﬁa&ingagst%Ié;access port, for
exanBd &b Qirey@HouS splulprgbaey o @3l ynavmm a Glopreyl Rieregelle\Ry| a pypgdermic injection
needd Y Ser Gu Met Pro Val 580 585 590 Pro Asp Tyr Thr

Ser He HHs He Val Gdn Ser Pro An Gy Leu H e 595

0 605 u Asn. Ala Thr Ala Leu Pro lLeu Pr S
oorff) % B AR & omianiSE By REfeRefR. B ampe, someo
amp?ﬂhes gsyialGlas dreagudeys $ojdion] @ avkr lyPphiized BripdeticpIexeeonstiigtion. As an
example of a lyophilized formulation, vials are filled with sterile-filtered it (w/v) aqueous GH solutions,

and the resulting mixture is Iyophilized. The infusion solution is prepared by reconstituting the
lyophilized GH using bacteriostatic Water-for-Injection.

[00187] The invention will be more fully understood by reference to the following examples. They
should not, however, be construed as limiting the scope of the invention. All literature and: patent

citations are expressly incorporated herein by reference.
EXAMPLES

Example 1

Genotyping for GHRd3 and GHR{l '

[00188] Genomic DNA from patients was obtained from peripheral blood following the method
described by Lahiri and Nurnberger (Nucl Ac Res 1991; 19: 5444). Amplification of a 3248 bp segment
containing the GHRfl-GHRd3 polymorphisms reported by Stalling-Mann et al (Proc Nat Acad Sci USA
1996; 93: 12394-12399) for the exon 3 surrounding region of the GHR gene was carried out to
investigate the possible GHR-dependent growth hormone response in SGA patients. DNA was
amplified by polymerase chain reaction (PCR) using a multiplex strategy described by Pantel el al (J
Biol Chem 2000; 25: 18664-18669) with modifications. Briefly, 200 ng of genomic DNA were added to
a 50 pi reaction mixture ‘of 1.5 mM MgCl,, 0.5 mM each dNTP, 0.2 uM of each primer, and 0.5 U
Phusion High-Fidelity DNA polymerase (Finnzymes, Espoo, Finland). The G1, G2 and G3 primers are



<211> 6823 <212> DNA <213> Honp sapi ens <220> <221>

m sc_feature <222> (7).. (7) <223>n =a gt or c
WE2R00060221> mi sc_feature <222> (1064) . . (108d)/1B2BEA82086

n=agt or c <220> <221> mi sc_feature <222> (1447)

. (1447) <223> n = a gt or 45<220> <221> m sc_feature

<222> (1450) . . (1450) <223> n =a gt or c <400> 3

sesoB26 0 B0l Bl RO DuEPP NI e IR 3P VAP o e
step bt tataturation of t3agpgenaa®s Gt tollgyeddt byt 4Q 2erlasgrapeistingtqf 98°C, 10secs; 60°C,
303e§5§%§9@t § AR30 kel IrRiadady 3at Hifbefl ed@drbesagat aat aat aaaa

tttagagaga gaat aadaaa gaaacacttt cacagctgaa

aggctgcttc ccagttagct 240 aac a agttactgaa .
[001 ng agtA‘QtngC‘ta’[lﬁb gg%gﬁe gwerfa c8 @é g%g S%gtggﬁ{)rgélg %@ 0v, 15 min at room
tempe6taitec 6iaPC) drcirgacat Ue-wal) Aggedage gebtayitingeetigdivio deegjte (Ready-to--

run ASARSEEE! Kol Blalidbakly ERhELL BL Ottt tatate
gaaatagat ttcttggcat tgttactgtg 420 ggtttctatt

aaggact gaa caaaagtatt aataatctga gagtat gt aa aaaaa tc .. .
oor 53 e B o, vl AR, SRl SR, BORPER Snotncaton
usind GRCGAGRPE3 as caraabal froM DN, Ot thé sarbegcdndiiansy Beraeeal the 935 bp product
it midg hGRRE FindhilAaARkACh { gaagaga Tiittict ga 600

gtCaaatgtg agtg

aacatg gcctgtgaca tagccctcag gaggtcctga
gaacatgtgc 660 ccaaggtggt cagggtacag cttgottitt :

atatatttta gggagdeaes Gghcat caat 7240caaBeRergyct
t aagaa AT FEIREETHTTER0ERE00 Cqapacespy Ccaaat gggga
780 gct|tccaggc tataggtaaa tttaaacatjit ttctggttga
caat t agtSER WN@:bgt ct g 840 aagacctgdg att aat ggaa
aggact atd£a@86ttragEceAGAEAGAL a t t|dEc 88898 bp
aact gt gcct gctgttagt tgattactgc ctiggatctgg gaaggaagga
aggaaaacds ‘8gggggaagg ggattctctia_tag t gg
398050,

attttt clagpcteagagashitatotegascaeTdo gca
t ggcaaggaa atatactttg gggctaatat ttitnccttgt ctcataalt gt

1080 t atPEBYHF 7t cat at t gaa aagcaagt|ca caat at acaa
ggt caaaft aa aaccatctga 1140 tgagaaccca tggtttgtag
ggcat gaete—ceccagaacece—ttaggtagga—atttgggeaa—1260
gat aaaaaat cggaacttag tcctcggcgg gaatctctcc ccacacaaat
tctccaacag 1260 attcttcagt gggacaccaa ctgggtggtt
Comatentgaatt ca attcaattct gaccaatcta 1320 cctatctacc (
t ggaaat agc at cagat aac cacaggttta cggctcattc caacaat act
[001 §ﬁ80 We verified by automatic sequencing the identity of the two PCR products selected

from homozygous DNA for each variant.

[00192] The Phusion High-Fidelity DNA polymerase (Finnzymes, Espoo, Finland) used in this
assay allows a robust amplification at shorter time and higher denatuation temperature (982C).

[00193] In the first serie we carried out a second electrophoresis on PAGE followed by silver
staining to better visualize the 935 bp mild band in some doubtful heterozygous samples. We further
verified that a second PCR amplification with G1 and G3 primers allowed a definite result for doubiful
samples, and accordingly recommend to perform this second PCR to establish the GHRd3/GHRd3
genotype. This verification is more accurate, faster and cheaper. '

Example 2
Detection of GHRd3 allele associated with GH response

[00194] 71 SGA patients who had been enrolled in a trial for treatment with recombinant GH
were examined for association of the common GHR exon 3 variant and the response of growth velocity
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9. The method according to claim 8, wherein said subject having short a stature is idiopathic short
stature (ISS), very low birth weight (VLBW), inira uterine growth retardation’ (IUGR), or small for
gestational age (SGA).

10. The method according to claim 9, wherein said subject is SGA.

11. The method according to any one of claims 8 to 10, wherein said agent is a GHR agonist.
12. The method according to claim 11, wherein said GHR agonist is GH, preferably somatropin.
13. The method according to claim 8, wherein said agent is a GHR antagonist.

14. The method according to claim 13, wherein said GHR antagonist is pegvisomant.
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15. The method according to any one of claims 8 to 14, further comprising (c) administering said

effective amount of said agent to said subject.



